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I"ILE NO, 406-15046 
MICHIGAN TESTING ENGINEERS. INC. 

APPENDIX H 

DEEP WELL BORING LOGS NEAR PROJECT SITE 
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1455S wYO.MIMG AVI!NUI! 
!)I!T!I.!CUT, MICHIGAN 48231 

JOB NO. 68-239 
~ooJe;cT _§_oils Ero"">1L'l"'o.;,:r£!.a;,t~h!· o'-!n,_ ___ _ 

DATE 5"/21/68 
~..ocATio" Southfield & Outer Drive 

Allen Park, Michigan 

UL I· 

Ire )<..._ 
·r:-Ul:.~_-4, '> 

lD lC ·/ 
IUL 

1 

rJ,. 
lE 

I UI 16 

' 
' 

IlK 4"1X' jUL 

l-llL-=-++-_5-1Q ' 
fi!UL;$'--lt-'-'"-1 . ' 

~00 

O. -OISTUAIII!i!O 
U.t..-UNCIIST. L.INI!Iil 
s.T. -SHE:LJIV TUllE 
S.S. -SI"t.IT SPOON 

2 1 011 

3'011 

6'011 

11'611 

SOIL ••.::.·;·' '; ,.. •·•;···• .~~::.c:F _u"'· ,.,., ·~· 
n~offist sandy boJ"l.a~•c".""f--+--+-+--· -
~i~ moist mixed clay _ . - - , - , fill o u 1 2'L > t2l,., .l Compact moist mixed . --t- ... brown sand 
Stiff moist mixed cla: ~ 4 < ?4. ~ tZl. 9 3.8QO J.'ill 

Stiff moist silty 
variegated clay 

-::) 1: 2tr. c 121J~- 3.960 
r - -

? ' ' 1 2.2 .• ' -tf650 " -
---- r---

~~-+--~---~-----r---+--Firm moist silty blue i---,.+--+-+-+--t---.--:-:+·-clay 2 ? ' ?<:.F 12<. < 2l,.'i"C 
~~-+--+--+------~----- -
1-1---+--+--+----- f- -- -
~~-+--~-+----f---· - , ...... 

Stiff' moist blue clay ? " , n 141 _-,f-·26oa1·--sand and pebbles, -
rouge markings 1-=-l-2 -..::':\-4_-'-1 '-' 11,"-'-s.-"1-l1'-=' 2-8_'-'--._, c+---1,0,"'-60"-j-t-·-i 

' 19"" 1_32,1 f---i<L~ -=! 
1--1---l--!----+----- ·+- -~c-1 " ? ? ' 16.1• 1".0.3 JI'ZQ 

Firm moist blue clay, 2 3 18 
, n

2
• 
0 

_
320 

sand and pebbles 

2 2 "l 18.E 128.3 780 

2 < 1 18. i 128. 1 870 

' t.. ~ 19 129.1 168( 

-3 r:;: 5 19.< 1_30,_/ 1.Q§S: 
Stif'f moist blue clay, 13 'i 5, 20.t 127.0 _8(C sand and pebbles 

Extremely compact wet coarse gray sand 

Hardpan 

2 4 'i'24.1126.6 78C 

89C 

" 7 26. 123.:2 

c'i 2'1 4>; 10, 1'10.'1 

'l.1 1"-4.7118960 

GROUND WATER O&Sll!!ii!VATICNS 
Gl.W. I!NCOUNT!!;:AI!C AT 82 FT • Q INS. 
G.w. I!NC:OUNTI!I'ti!!:O AT P'T. INS. 
a.w. AFTI!A C::OMfllt.ETION 15 FT. Q IN$. A.c:.-fltCC:K COR£ S,.,.,gllll'<ll PeAII!Iff<lltilll't Tew- ~1 ... 4"'112'' CD S.•plw 1' Wfth oTHER- ·-140$-"~~-;.~~~~ 30"'; c ...... ll!.zde At t" 11,.,.,.,..,.,. 
G.W. AFTER Hl'fS. 1fT • INS. a:.w. vot.uue:s Heavy 
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FILE NO. 406-15046 
MICHIGAN TESTING ENGINEERS, INC. 

DEEP WELL LOGS 

Below is a list of deep wells within the project area 

obtained from the files of the Department of Natural Resources 

in Lansing, Michigan. Unfortunately, some of the copies obtained 

were of poor qua 1 i ty and reproductions. inc 1 uded with this report 

are of very low quality. However, the originals are available 

for review at the DNR. 

From DNR well records, the closest deep well to the 

project site (water well record for Fairlane East Apts., S.l9, 

T2S, 11E) is approximately one mile to the north and has been 

plugged and grouted. The other wells listed are approximately 

one to two miles from the project site. 

Number 

1 

2 

3. 

4 

5. 

6. 

7. 

8. 

9. 

Well Identification 

Fairlane East Apts. - SW~, SW~ 
5.19, T.2S, R.llE 

Panhandle Eastern Pipeline Co. 
5.19, T.2S, R.llE 

Ford Motor Company Disposal No. 1 
584, N\>Jl,;, NW~, 528, T.2S, R.11E 

Ford Motor Company - Industrial Waste 
Disposal Well No. 2 - SE~, NW~, NW~, 
S28, T.2S, R.11E 

Ford Motor Company WSW#4, SW~, NW~, 
S. 29, T. 2S, R. 11 E 

H.R. Ford Well - NE~, NW~, SE~, S.22, 
T.2S, R.lOE 

Ford Motor Co. (Aurora Gas Co.) LPG
No. 1, S~, SE~, N~. 5.29, T.2S, R.11E 

Ford Motor Co. (Aurora Gas Co.) LPG
No. 2, NW~, 584, NW~, 5.29, T.2S, R.llE 

Ford Motor Co. (Aurora Gas Co.) LPG
No. 3, N\>Jl,;, SE~, NW~, S.29, T.2S, R.llE 

Hell Depth 

125 Feet 

3920 Feet 

563 Feet 

4308 Feet 

548' Feet 

4050 Feet 

1033 Feet 

1250 Feet 

1256 Feet 



MICHIGAN T'!STTNG ENGINEERS. INC. 

Number 

10 

11 

12 

Well Identification 

Ford Motor Co. (Aurora Gas Co.) LPG
No. 4, SW~, NEJ;,, NWJ4, S.29, T.2S, R.llE 

Ford Motor Co. (Aurora Gas Co.) WSW 
No.1, SWJ4, N~, N\~, S.29, T.2S, R.llE 

Detroit Salt Mining and Mfg., Co. 
NE~, S . 33, T. 2S , R. 11 E 

F"II..E NO. 406.-15046 

Well Depth 

1256 Feet 

530 Feet 

1806 Feet 



fH:OLOGICAL "'SURVEY SAMPlE No. [0[001 I I I 1[01 I I I 
WATER WEll RECORD MA'£ 2 ·: ~-:;73 ACT,.. PA 1965 MICHIGAIIIO~EPARTMENT // 

11 _LOCATION O_F ~'!_ELL _ IL.~=~~=------"'""==~----~====-...;.PU;;;B;;;L;,;IC;;.;.H;;;E;,;A;;,LT;.;H;_.,.,....,.._., 
rcountv TTowns._hap Nilme IFraC!IOn I'Sectio_n N.· umber 11Town Numbef !Range Numb~ 

'·'~·-""' ,·1. _ • , T 1 'ff<oi!.;jYOM~ ~ 'f ~.~ V. ·% ' '-; C<. ~S. . E/W. 

01st;u1ce And O~rection from Ro.Jd Intersections 

Dr. & 9001 wet o£ Greent:l.eld aDd J/2 Mile 
:;;. o£ ll.otumla Drrle ill Melv:l ndsle 

! 

StrmH addw,;,; & City of Well location 
- Locatu-w-;-th-···x·· 1n SHCtion below 

" 
I I : 

e,- J- _I_-~'--
t I 
I I I 

-~-·-t-~-- ET 
I I 1 1---1--T--J-- jMI. 

1 
I I j_ I ; 

FORMATION 

I,...,, 

. ~-

Sketch Map: 

3 OWNER OF WELL: 

Address 
Ford Motor J:..lmi Development Co. 
16099 Roturuia Dr. 
Delll.rbol"n . M.i ,.hi <mn_ 1.<>1 ?f'l 

4 WELL DEPTH: (complet~dl Date of Completton 

125 
5 [lcable tool 

0 Hollow rod 

0 Rotary 0 Driven 

0 Jetted 0 Bored 

0 Oug 

0 
6 USE: 0 Domestic 0 Public Supply 

0 Irrigation 0 Air Conditioning 

flTest Well 0 .lp'tae 

0 Industry 

0 C oiT'IrnUrcl a! 

7 CASING: Threada....x-1 Welded 0 1 Height: Above/Below 
Diam. "'"' t-J l · 

I Surface ____ it. 

__ ft. Depth 1 Weight ___ lbs./ft. 

ft. Deplh 1 Drive Shoe? Yes ·n No n tn. to 

__ in. to 

8 SCREEN: 

Type: ___________ Dia.: -------------

Siot/Gauzei Length 

Set between ___ ft. and ____ it. 

[-
_. ~!IB!IlW--C"':l''lll:l-··-~Shl""'.,.::L------4-----2~-~-55-Lh---:---,-,--,--,---__ _____ ___j 
_ 9 ST A Tl C WATER LEVEl. 

Fittings: 

l 

f-~ 

'' . i ' ' -~ 

ft, after ___ hrs. Pumoing ----- g.p.m. 

Hardness Other 

12 WELL HEAD COMPLETION: 0 tn Approved Pit 

n Pit less Adapter n 12"• Above Grade 

13 Walt Grouted? 0 Yes 0 No 

0 Neat Cement 0 Bentonite 0 ----------
Depth: From ft. to ft. 

L -----------------------------~-----~----~ 14 Nearest Source of possible contamination 

! ___ feet Direction ----------Type 

[ ___________________________________ -+-------J--------~~W~e~l~l~d~is~i~n~fe~c~te~d~"=••~n~c~o=m=o~te~t~io~n~J-rlLv~e~s~-J-rlLN~•--------1 

: 15 PUMP~ 0 Not installed 

i 
Manufacturer's Nama----------------------------

t-------+-~ Model Number _________ HP __ Volts --------

Length of Drop Pipe ___ ft. capacitv __ G.P.Ma 

• ~ "" A 2" '""T " "'"'" . 

11iii1e;;;,,ks. elevation. source of data, etc. 

iAirlLAHE EAST APTS. 

I Hole Plugged aDd Cemented 

~y HOU: 

067d 

Type; 0 Submersible 

0 Jet 0 Reciprocating 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this reoort is true to t~e be~t of :v k,nowledge ;":!:alief. ("1("1.,&;_ 

~It&.. REGISTER£0 ~ESS NAME REGISTRATION NO, 

Addtess 1 <;>(m Y 11 ' 
1 n,.Jr -p,.,.lr '~"~" 

s;gned (U"· n • { ~A. ~• May 22. 197_: 
A HORIZEO REPRESENTATIVE 
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P. C. #33, Projected as 19-2S-1J.E 
City of Dearbor:: (Hayne Co .. ) 

l':ildca t (00) 
TD 3917 in Eau Claire (65) 

Dry 
Panhandle Eastern Pipeline Company 

Ford. !-!a tor Compar,.y f~o.. 1 Per::-,\.,t Ko. 25 560 

Cal vert E2.sten Drilling Company ( Rotary) 

location: P.C •. 933, urojected as Section 19, T. 2S, R. llE 

183' West of Shaffer Road & lll.' SE of Detroit Industrial E;cpress-,ray 

588 feet above sea level (~--Elevation: 

Record by: 1;j•JJiam }!a.ntek from samples; sample log; submitted by the 

company a.."ld some for:nation tops from Sohlumberger Ga:r-"la: 

Ra.y-Heut:ron La.terolog (Sohj) and Samples (SA) 

?LEIS~ C£;rE: 
D'.c-iit: 

"Dn.ft" 
DEVONL>\N: 

Dundee: 
Limestone 
Limestone, 1,rhi te to tan, OI"JStalline 

Thickness 
( fi>et) 

113 

17 
lO 

Lil!lestone; w·hite to tan, crystalline; considerable white, 

rounC:ed'-.Sand (cavings?) 40 
Limestone, white to light brown, finely crystall.ine; Sand as 

above 10 
Limestone, tan, finely crystalline; little Sand, as above 5 

Detroit River: 
Dolom:i:te, tan to light bro;m, very finely crystaJJ ine to 

lillly ,. sli.ght dead oiJ. stain 
No Sa.mule · 
Dolomite, as above 

(82) 

dense, 
l:S. 
10 
10 

Dolomite, tan, very finely crystalline to dense, lillly;. trace 

Anhydrite, white · 
of 

30 
lO Dolomite, tan, dense, slightly limy 

D:llomite, tan to light brmrn, vezy finely crystalline to 
little Anhydrite, 1.rhite · 

Dolomite, tan to buff, dense, anhydritic 

dense; 
20 
20 

Dolomite, tan to buff, dense, •nth occasional solution poro
sity, anhydritic 40 

little 
20 

Dolomite, tan, very finely crystalline, slightly porous; 

Anhyd..."ite, white 
:COlomite, tan, very finely crystalline, slightly porous, 

thin black carbonaceous parti.'lgs 
D:llomite, brown to dar'.< brown, very finely crystalline 

:COlomite, brown, very finely c:tystalline; D:llomite, tan, 

to very finely crystalline 

Sylvania: 
Dolomite, as above; trace Sandstone, white, fine 

Dolomite, tan- to brown, very finely crystalline, slightly 

San=.stone, white, fine, subrour.ded; so:r.e Dolomite, brown, 

fin.ely cry .s~lir..e: 

with 
50 
20 

dense, 
40 

(285) 

10 
sandy30 
very 

10 

I:epth 
(feet) 

11 ~ 
--.J 

130 
140 

180 

190 
195 Schj 

210 
220 
230 

260 
270 

290 
310 

350 

370 

420 
440 

480 Schj 

490 
520 

530 
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Pa:g·3. 2 
?ar.ha:1dle East.ern Piueline Company 
Ford Kotor Colllpany No. l 

D"VO li'J:AN • 
~ s;1~zrl.a: (Continued) ·' 

Iblomite, tan to 'crown, dense to verJ fil'lely crystallir..e; 
$.and.stone, ~;rhi te ~ f:ir .. e 

Sa..'ldstone, ·white 11 . fine, subrounded~ dolomitic 
Iblomite, tan· to ';)rc~m, dense to varJ fi.'lely- crystalline, 

sandy' 

Bois BJ.a.no: 

Th.ickness 
(feet) 

sov.e 
20 
].0 

slightly 
40 

(120) 

Iblomite, 
No Sample 

tan to brown, very finely- Cr<Jstalline; Chert, buff' 20 
a 

(28) 
SlLURIA.l1l : 

Bass Island: 
Dlomite, tan 32 
llilomite, tan 1 ve'!:7f finely crystalline ~o dense . JO 
:COlomite, tar., ver.r finely crystalline; :COlomite, buf.r·,. dense, 

slightly anhydritic 10 
r.o~o!llite, light brow-n;- very finely cryStalline; Anhydrite,. whitelO 
llilomi te, tan, fi."lely Cr'JStallir..e; trace Anhydrite. white 40 
llilomite, tan, finely crystallir.e; Dolomite, light gray, dense, 

anhydritic . lO 
Dolomite,. bo.ff, dense, slightly anhydritic JO 
D:llocite, ·a1.tff, dense; some Anhyd.."'ite, lvhite 40 
D::llomite, tan, very fi.11.ely crystalline; Ihlomite, light gray, 

arg'l < 1 aceous and AnhycL "'i te 
Iblomite, tan,, very finely crystalline 

Sal:L'la: 

30 
2l 

{25J). 

Dolomite, tan to buff", dense; some Shale, gray 29 
I:ololl!ite, tan, very finely crystalline to dense; some Iblomite, 

gray, argillaceous . . . . 40 
Salt, ~rhite to orange; I:olomite, gray, argillaceous { "F" Salt 

@ 946 Schj) · . 
:CO~omite, brown, dense; Salt, tll'hite · 
Salt, white; Ihlomite, gray, der.se, argillaceous 
Shale, gray, do~omitic 
ShaJ.e, gray, do~omitic; Salt, t;hite 
Salt, white; dolomite, gray,. _argillaceous 
Salt, white; some Iblomite, light bro-;m, anhydritic 
Dolomite, tan, to light brown, an.'zy'dritic 
D:lloll!ite, tan to light brown, a!'.bydritic; Salt, white, 
Salt, white; some lliJ.omite, buff, an.'zy'dritic 
:Colomi te, tan, dense·,_ anhyd."'i tic 
Salt, white; Ihlomite, tan to buff, dense 
Dolomite, tan to buff', argillaceous 
Iblomite, tan to buff', argillaceous; Salt, white 
Sa~t. white 
Salt, ,rhite; Lblomite, buff', argillaceous ( "E" Unit® l2SO 
No Sanmle 
Shale,· gray; Anhydrite, pink 

30 
10 
30 
lO 
lO 
30 
20 
20 
10 
20 
20 
10 
JO 
60 
20 

Schj)lO 
lO 
lO 

I:olomite, tan,·-ver'J finely crystalline to dense; some Shale, 
gray, a.:1l:.ydri tic 30 

:COlo~:i:t.e. tc:.r.. to buff, dense lO 

Depth 
(feet) 

550 
560 

600 Schj 

620 
628 Schj 

660 
690 

700 
no 
7.50 

760 
790 
SJO 

860 
88l Schj· 

9l0 

950 

980 
990 

l020 
lOJO 
1040 
].070 
l090 
lllO 
ll20 
ll40 
ll60 
ll70 
1200 
1260 
l280 
l290 
1300 
1:310 

l340 
1350 
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?age ) 
Pa~~andle ~s~ern Pipeline Co~pany 
Ford Eater Company No. 1 

SILUP.IAN: 

T:tic!cness 
( fe.et) 

Sali.""Ja : (Continued) 
:CO loci te, tan, very 

'<ir::.tic 
finely crystal1ir.e to dense, slightly anhy-

10 
I:olollli te, tan to light bro1m, c::-ys.ta.lli:::e tc finely crystalline, 

slight porosity 
D:llocite, tan, dense, anhydritic; S"b..ale, gray, dolomitic 
Shale, gray, dolomitic; :COlomte, tar,, dense 
Salt, •..rlri.te ( "D" Salt @ 1379 Schj) 

10 
10 
10 
20 

Iblomite, tan, dense; Shale, gray, salt; white ( "C" Zone @ 

l4l2 Schj) 
Shale, gray, soft 
Sol t, white, as rounded grains; A..'"lhydrite, orange 
Shale, gl"'a:r and red, soi't; Salt., ~mite 
Stale, gray -buff, dolmr..i tic-
r:o:..or:lite, tar: to bt:.i'f, dense 
llilc:nite, tan to buff, densa; Ar:.:::-- .-= __ ::J, 't·Ihite 
Ar.hydrite,. white to tan; some :COlom-c.e, tan, dense ( "B" 

1508 Schj) 
:COlomite, · tan, dense;. some Anhydrite, white 
Salt, whl.ta; (Do:J.omite, above)( ''E" Salt@ 1546 Schj) 
:COlomite, tan t6 light brown, ve..-y finely c:rystalli.'1e to 

Salt ,..srll;i te 
Sal.t, white' (:C01omite c:avi.'1gs?) 
Salt, 1vhite 

10 
10 
10 
10 
10 ., 
.l..V 

40 
Unit® 

20 
20 
20 

dense; 
lO 
60 
40 
10 Iblomite, tan to bro1m, Yer.r finely crystalline; Sal.t, lvhite 

Salt, nhite; Trace Anhydrite, tan 100 
:COlomite, brown, very finely crystalline to dense, with some 

dark brown carbonaceous material; some Anhydrite (A-2 Carbon
ate @ 1780 Schj ); Anhydrite, •rhite tc tan · 10 

D:llomite, brown, very finely crystalline to dense, with some 
dar't.: 'bro•m carbor.aceous material 

Dolomite, light br:nm, dense, anhydritic 
Iblomite, tan to buff, very finely crystalline to dense, a 

little cl.a:rk brolm ca.rbcnacaous material 
Dolomite, tan to buff, dense (je~pits) 
Dolomite, buff tc light gray, dense 
D:llomite, buff, dense; Iblomite, tan, finely crystalline, 

oorcus with some dark bro.m carbcnacecus material 
IblOmite, buff, dense; D:llomite, tan, finely crystalline, 

10 
10 

10 
20 
20 

slightly 
lO 

slightly porous; little Anhydrite, white tc tan · 20 
Iblomite, buff to gray, dense; little Anhyd:tite, wh:i.te 10 
Dolow.ite, buff tc gray, dense; somc3 Anhydrite, wh:i.te to tan (A-2 

Anhydrite® 1926 Schj) . 20 
Anhydrite, •·rhite tc tan; some :COlo!llite, gray, dense ( A-1 Carbonate 

@ 1955 Schj) · . 30 
Iblomite, light bro;.'tl, finely crystalline, slight fluorescence 

and porous; some Anhydrite, uhite · 20 
I:olomite, tan to light bro;rn, finely crystalline to dense; little 
· Anhydrite, 1-.-hite 10 
D:l1olllite, tan tc light brown, dense; trace Anhydrite 10 
I:olomite, ligli.t brown, dense; Anhydrite, white to tan (A-1 

EVauorite ~ 2010 Schj) 
~~:..,..,,.,.;.,..~..t..,._ ........ n~ ..;.J.e <-o -'--n 
~--•J ............ w ... , VII .... '-' V bod. 

10 
6 

(llJ5} 

I:enth 
( fe;,t) 

1)60 

l3?0 
1380 
1390 
1410 

1420 
1430 
1440 
1450 
1460 
1470 
l)lO 

1530 
1550 
1570 

1580 
1640 
1680 
1690 
1790 

1800. 

1810 
1820 

1830 
1850 
1870 

1880 

1900 
1910 

1930 

1960 

1980 

1990 
2000 

2010 
2016 Schj 

-



Page 4 
;anhandle Eastern Pipeline COmp~~y 
Ford Hotor COmpany Ko. 1 

T:1.ickncss 
(feet) 

SILURD.N: (Continued) 
Niagaran: 

ful.omite, tan to. brown, dense, 1rl.th sotc.e blac.'<: carbonaceous 
.~~ter"", ~ 

rolomite, t.anl) finely orJs+.a1 1 ir..e to del!-Se 2 some. pore si ty ~- very 
slig..~tly. Uuorescenca ----·- lO 

-- rblomite,:- tan,· finely cr.rstallir.s to sucrose;· somewhat porous 10 
Ibl.omit.e, tan,.- finely c:cysta1 1-; ·"lc; sorr.e :COlomite_, clark _brot-tn._ 

very finely crystalline, fair fluorescence 10 
rblomite, tan to bu1:f, very finely crystalline to dense, some-

what cherty 20 
:!Jolomi te, tan to buff', ver<.r finely c..ryst.al] i ne to dense,. some 

black carbonaceous material 20 

Deeth 
(feet) 

2020 

2030 -------
20Li0 

2:0)0 

2070 

Ib.lo!J'I..ite, tan)- cr-.rstalli..""le ~·Iith some -dar!< bro"'tm included ;::ater::.a.l 10 
2090 
2100 
2120 Iblomite., tan and ligl"".:t. gr:2.y, :'"":.:::ely c:-Jsta.lline 20 

fu1omite, tan, sucrose to c...-ystalli.'le; some D:l1omite, light rp:ay, 
very f'inely crystalli.'le 40 

D:llomi.te, _bl.ue-wh:ite, sucrose to finely crystalline; little 
Ibl.omite, tan, very f'inely crystalline 

Ibl.omite, ;,:hita, sucrose to crystalline 
Iblomite. white_ to blue-wh:ite, sucrose to crystalline 

Clinton: .._ _ 
I:blomite, a'bove; a little S'aale, greeu'~~sh gray, dolomitic 
Shale, gray to rp:een-gray, dolomitic 

Cataract: 
Cabot Head: 

30 
40 
31 

(245} 

9 
10 

(19) 

Shale, as above, i4:llomite, tan,. c..rystalline, glauconitic 1.0 
D:llomite, tan to buf'f, crystalline; Shale, rp:ay 10 
Shale, red and green, dolomitic; some !l:Jlomite, white to tan, 

crystalline 20 
Shale, green; some 5'nale1 red; little !l:Jlomite, white to tan 30 
Shale, rp:een;. dol6mit.e. white to light g-.cay, crystalline 20 
Shale, greenish gray, dolomitic; D:llomite, -white. light gray, 

crystal J i ne 

~.anitoulin:. 

l} 
(103) 

D:llomite, tan to bu1:f, finely crystalline, limy, mottled appear-
ance 30 

ORmVICIAN: 
Cincinnatian: 

D:llomite, above; S'nale, red and green 
Shale, red and green; Little D:>lomite, t~'l 
Shale, and some green; Little !l:Jlomite, tan, crystalline 
Shale; red and rp:een, little I:blomite, tan, crystalline 
Shale, gray-green; Dolomite, tan to buf'f, Cr"'Jstalline 
Shale, green. and red;. little !J:Jlomite, tan, crystalline 

·sn.aJ.e, rp:ay green, dolomitic; Iblomite, buff, crystalline 
dense 

Shale, rp:ay-gfeen, sometmat fisslle; little D:llo:m.ite, tan, 
5'-ca.lline (Utica ® 2695 Schj) · 

Sc~c .. g:-a.y; lit.tla DJlm:.:.:t.e:) t::.:I:~- crystalline 
$'..;.ale, g:. ... a.y;_ ·soma S~.:.:a ~ c!arl-= &;!:a:·~, bit·~~~ nc"J.s·. 
SQalo "$ Ca:E"~ f7aY ~ b5: tU.."fti.tl:GoY.a: se~r..;. hh~J:e9 g'i'ay:- @'eRn 

7 
110 

40 
20 
.30 
10 

to 
80 

cry-
90 
70 
20 

1Q(i 
(577) 

2160 

2190 
2230 
2261 Schj 

.2270 
2280 Schj' ... 

22:90 
2300 

2320 
2350 
2370 

2383 Schj 

2420 
2530 
2570 
2590 
2620 
2630 

27IO 

2800 
2870 
2890 
299Q &:o;..,..;; 

·-'Nc 
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?age 5 
?~~ha~dle Eastern ?ipelice Company 
Ford ~rotor. Com.9a:1y :~lc.,. 1 "t1-. cK:-..ess Deoth 

Ca&~) (feet) 

ORJ:O VICI:,N: (Continued) 
Trenton: 

l:oloJJite, tan to light bro'tm, c.:.···ysta.lline to finely· crystalline:~ 
Sornet-J!"..a t li.m~r JO 

!blorrri te) tan to bro"tm, cryst,11 i..J.e to :f'::.nely crysta.Jline, limy; 
some Calcite c:.""'Ystals a.r..d. fossil fragctents 10 

Lilnestone, white to b.."''wn, broken, crys+aJJine, somewhat, :fussil-
iferous · 60 

Lilnestone, ;;hite to bro~m, broken, crystalline, somewhat fossil~ 
ifercus; littJ.e Shale, green-gray, glauconitic 40 

Limestone, ••hite to brown. cry~..aJJ.ine to broken crystalline; · 
sor~atrhat I:olomitic 20 

Li.;nestone, •-rhite to dark bro1m, n:ottJ.ed, broken, c:ystalline 70 
Limestone, tan to bro"Cm? broken 3 crystalline, slight iluores-

cence 
Lim.estonei) tan to 

gray, s?>.zly 
Limestone,- tan to 
Li;J:.estone, ta..."l. to 
Li,nestone, tan to 

Black· River: 

bro-w-n, broken, crystal! i ne 
da:.rok b.:-o"t-m, broken cryg..!.l.d.lline 
gray-buff, arg'~aceous 

JO 
Li.:mestone 9 

10 
30 

100 
10 

(410) 

Limestone~ .tan to brown, brokan, crystalli.'le, slightly cherty 
(Black River Shale @ 3422 Schj) · 40 

Limestone, tan to b::mm, dense to broken crystalline, slightJ.y 
cher~J 70 

Limestone, tan to gray buff, dense 30 
Limestone, tan to light bro-w-n, dense, some1-mat dolomitic · 30 
Lilllestone, tan, dense; little Limestone, light brown, very fi."l.ely 

· crJs;;alllne, dolomitic 10 
Limestone, tan to brotm, dense; littJ.e Shale, gray 20 
Limestone, tan to buff, dense to broken crystallb.e 80 
Limestone, tan to light bro1m, broken, crystalline 20 
Limestone, tan to buff, dense 50 
Lj,'1lestone, tan to buff v dense, a littJ.e black carbonaceous 

material 10 
Li,nestone, tan to buff, dense; a 1ittJ.e Shale, dark: gray, 

bi tu:minous 
· Limestone, tan to buff, dense 

Cll.emrood: · • 
Shale,_ greenish gray, micaceous; sandy wlom:i.tic 

Trempealeau: 

slightJ.y 
30 
80 

(470) 

4 

I'olomite, 1-;hite, very finely CZ"Jstall ine, micaceous, 
pyritic, slightly glauconitic 

slightJ.y 

I'olomite, white to buff N'hite, very fine to finely 
glauconi. tic, pyrl t:ic in part, :n.ica.ceous i.."l part 

Eau Claire: _.... 

14 
crystalline, 

10 
(24) 

Shale, medium and greenish gray, micaceous, intermixed with some 
I:olo::i te-"' eray. g:;ee:-..is.h ff:-:'2.'",:/1 fir& a g"t'd.i:nedg m,ic..aceous., 
gla:uconiti.c 

shaly, 
(19+) 

3020 

30-30 

3090 

3130 

3150 
3220 

3250 

3260 
3290 
3390 
3400 

:3440. 

)510-
3540 
3570 

3580 
)600 
3680 
3700 
3750 

3760 

Schj 

3790 
3870 Schj 

3874 Schj 

3888 

3898 

3917 
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Page 6 
?anha:.:·1dle Eastern ?beline Campany 
ford }loWr Compa."ly .. 

casing Record: • 
13 3/8" 122 1 (120 cen:.ent) 

· 8 578" 338' (200 cen:.ent) 

11-64 

Drilling Col1lll!enced: 
!lriliing Completed: 
Initial Production: 

8-13-64 
8-29-64-
IlrJ hole 

3917 Schj 
3920 Drlr. 
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28-25-llE 
City o:f Dearborn (Hayne Co.) 

Ford Motor Company 

Ford Motozo Co. Disposal No. 1 

TD .563 in Sylvania 
Industrial Waste 

Dispc 

Permit No. BD 10.5 

·Drilling Contractor: Fen-Par Exploration Ca. (RotarJ) 

Location: S~ ~ W;t¢ section 28, T. 2S., R• llE. 

900' :from North and 1100' from West line of quarter section 

Elevation! Approximately 580 feet above sea level (rig .fl.) 

Record by: B. L. Champion :from driller's log 

PLEISTOCENE: 
Drift: 

Drift, clay 
Clay and rocks 

DEVONIAN: 
Dundee-Detroit River: 

Lime 
Lime, dolomite, cherty 
Lime,""· cherty 
Lime 
Lilr.e, dolomite, hard 
Lime , dolomite, gJIIlsum 
Lime, dolomite, brown 

Sylvania: 
Sand, white 
Sand, "Sylv<tnia" 
Lime, gray, sandy 
No record 

• Thickness 
(feet) 

30 
55 

(85) 

41 
28 
42 
ll 
18 
10 

247 
(397) 

7 
69 

2 
3 

(81+) 

TOTAL DEPTH 

Casing Record: 
7" 483' (95 cement) Commenced: 2-20-.56 

Completed: 3-1-56 

Deeth 
(:f~et) 

30. 
85 

126 
154 
196 
207 
225 
235 
482 

489 
558 
560 
563 

Initial Production: Industrial Waste Disposal 

5-29-59 



Elevation: 

0 - 105 

105 - 149 

149 - 412 
412 - 478 

478 - 500 

500 - 530 
~L 

530 - 550 
550 - 560 
560 - 569 
569 - 594 

594 - 639 

639 - 690 

690 - 875 

875 - 948 
948 - 1028 

1028 - 1061 
1061 - ll26 
1126 ll55 
1155 1245 

~ 
t. 
' 1 • • _;:;-

l 

Ford Notor Company 
Mining Properties, Steel Division 
3001 Miller Road, Dearbom, Michigan 48121 
Industrial Waste Disposal Well #2 
SE.lt; NW.lt; NW.lt; 28, T. 2S., R. llE 
P#l84-754-882 
Spud Nov. 1(1,~"'191-5 Complete Drilling Dec. 7, 1975 

K. B. 601.64 
Ground 5 87. 14 

PLEISTOCENE 
Drift: 

mud, sand, and gravel 

DEVONIAN 
Dundee: 

limestone, white to tan 
Detroit River: 

•• 

dolomite, tan to gray, anhydritic in part 
dolomite, tan to dark brown, good porosity 

Sylvania: 
sand, fine to medium, white, sub rounded, 
free, porus, with dolomite and anhydrite 
impurity 
sand, fine to medium, clear to transluscent, 
rounded, very porus with traces of dolomite, 
brown, finely sucrosic 
sand, fine to medium, rounded free, porus 
sand, as above, poor cement, porus 
sand, medium, rounded, poor cement, porus 
sand, tan to light tan, fine, well cemented 
with dolomite 90%; chert 10%, light tan with 
abundant floating sand grains 

Bois Blanc: 
dolomite gray, to gray brown, cherty with some 
gray chert 

SILURIAN 
Bass Islands: 

dolomite, very finely crystalline, buff to 
peach pink • 
dolomite, tan to gray, anhydritic 

Salina: 
shale, gray, dolomitic 
salt 
shale, muddy, anhydritic 
salt 
anhydrite 

. salt 
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Ford Motor Company ffr2 Industrial Waste Disposal Well 

SEJ;; NI.J% NWJ;; 28, T. 25. , R. llE. 
Pifl84-754-882 
Elevation: K. B. 601.64; Ground 587.14 

Page Two 

1245 1255 
1255 1343 

1343 - 1378 

1378 - 1440 

1440 - 1450 
1450 - 1464 
1464 - 1715 
1715 - 1740 

1740 - 1755 
1755 - 1762 

1762 - 1800 
1800 - 1850 
1850 - 1866 

1866 - 1901 

1901 1912 
1912 - 1922 
1922 - 1946 

1946 - 1952 

1952 - 1994 

1994 - 2100 

2100 - 2145 

2145 - 2190 
2190 2228 

2228 2247 

2247 - 2265 
2265 - 2294 
2294 - 2301 
2301 2324 

2324 - 2380 

-Top of "E" Unit 
shale, gray, muddy 
dolomite, gray, muddy, anhydritic in part 

Top of "D" Salt 
salt 

' . 
Top of "C" Shale 

shale, blue gray with few anhydrite streaks 

Top of "B" Unit 
anhydrite 
shale, gray, evaporitic 
salt 
salt, with light tan to white anhydrite 

Top "A-2" Carbonate 
dolomite, brown, finely crystalline, carbonaceous 

dolomite, light brown, finely_ sub crystalline, 

anhydritic 
dolomite, brown, evaporitic 
dolomite, gray to brown, muddy, evaporitic 
dolomite, gray, muddy evaporitic 

Top "A-2" Salina Evaporite 
anhydrite, light tan to white 

Top "A-1" Carbonate 
dolomite, light tan, finely sucrosic 
anhydrite, ~•hite, with nodules of dolomite, tan 

dolomite, tan, finely sucrosic 
Top "A-1" Evaporite 

dolomite, tan, sucrosic, vugular with 
carbonaceous and anhydritic partings; faint 

odor gas 
Top of Niagara 

dolomite, tan to brown, coarsely sucrosic with 

10% of this description having thin dark brown 

to brown partings 
dolomite, tan, finely crystalline to finely 

sucrosic with 5% having carbonaceous partings 

dolomite, tan, crystalline to sucrosic to 
finely sucrosic, with some scattered porosity 

dolomite, blue whire, finely crystalline 
dolomite, white to blue white, sucrosic 

Top of Clinton 
shale, green, dolomitic 

Cabot Head 
shale, gray and dolomite tan, impure 
shale, red and green _ 
dolomite, tan, crystalline 
shale, gray to gray-green 

Top of Manitoulin 
-dolomite, tan, and dolomite, gray, argillaceous 
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Ford Motor Company ifo2 Industrial Waste Disposal Well 

SW~ NW~ NW% 28, T. 2S., R. llE. 
Pifol84-754-882 
Elevation: K. B. 601.64; Ground 587.14 
Page Three 

2380 - 2530 

2530 - 2610 
2610 - 2645 
2645 - 2795 
2795 - 2966 

2966 - 2989 

2989 - 3045 

3045 - 3075 

3075 - 3130 

3130 - 3195 

3195 - 3210 

3210 - 3250 

3250 - 3270 

3270 - 3320 

3320 3330 

3330 - 3340 
3340 - 3360 
3360 - 3370 
3370 - 3510 
3510 - 3520 

3520 - 3530 
3530 - 3560 

ORDOVICIAN 
Cincinnatian: 
shale, red and green, granular, muddy, little 
dolomite •• 
shale, gray and greenish gray", granular 
shale, light red brown 
shale, gray 
shale, gray to dark gray 

Trenton: 
dolomite, tan to 
finely sucrosic, 
limestone, light 
fossil fragments 

light brown, crystalline to 
very slight porosity 
brown, mottled in part, 

limestone, light tan to brown, fossiliferous, 
some very thin streaks dark green shale 
limestone, tan to gray tan, variable crystalline 
structure 
limestone, gray brown to brown, with trace of 
dolomite, tan, sub sucrosic at 3130 - 3140 and 
trace oolites 3160 - 3170 
limestone, light tan, poorly crystalline, mottled 
with limestone, dark gray brown, fragmental, 
argillaceous 
limestone, light tan and brown, sub crystalline 
with increasing amounts of limestone, thin bedded 
argillaceous, sub sucrosic toward base of description 
limestone, light tan, sub crjstalline to sub 
sucrosic, slight dolomitic, trace fossil fragments, 
with thin bedded dark gray brown argillaceous lime
stone 
limestone, gray to brown, sub crystalline to sub 
sucrosic, poor and irregular crystalline structure 
limestone, very light gray-tan, finely sub 
sucrosic, trace fossil fragments, with limestone 
dark gray-brown, argillaceous, thin bedded 
limestone, gray brown, granular, argillaceous 
limestone, as above, Fith limestone, dark gray-brown 
limestone, very finely sub sucrosic, light gray, tan· 
limestone, light tan, sub crystalline, thin bedded 
limestone, gray to brown, thin bedded with thin 
dark brown partings 
limestone, very light tan, finely sub crystallim 
limestone, gray, finely sub crystalline, thin 
bedded, grades darker; dark gray to gray brown 
partings @ 3550 - 3560 
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Ford Motor Company #2 Industrial Waste Disposal Well 

S"Wl!; NWJ,; m-A; 28, T. 2S., R. llE. 

Pffol84-754-882 
Elevation: K. B. 601.64; Ground 587.14 
Page Four 

3560 3570 

3570 - 3580 
3580 - 3600 

3600 - 3640 

3640 - 3680 
3680 - 3700 

3700 - 3790 

3790 - 3840 

3840 - 3847 

3847 - 3852 
3852 - 3868 

3868 
3868 - 3887 

3887 
3887 - 3888 

3888 - 3898 

3898 - 3901 

3901 - 3902 

Trenton (can't): 
limestone, sub crystalline to sub sucrosic, light 
drab gray to light gray-tan, thin bedded 
limestone, tan, finely crystalline to granular 
limestone, as above, to a ~ab gray in color 
with few thin dark partings 
limestone, finely sub sucrosic to sub crystalline, 
drab tan 
limestone, as above, with thin dark brown partings 

limestone, very finely sub sucrosic with trace 
fossil fragments 
limestone, very finely sub sucrosic, drab gray to 

tan, thin bedded; few dark brown to gray partings 

and gray mud mottling at 3730 - 3750 and 3770 - 3790 

limestone, very finely sub sucrosic, gray to light 

gray brown, with few dark brown partings and 
increase in gray argillaceous impurity 
limestone, very very finely crystalline, light 
brown with limestone, granular, mottled light brown 

and brown 
shale, green and gray, micaceous, sandy, dolomitic 

sand, very fine, well cemented, black pyrite and 
green glauconite impurity 

CAMBRIAN 
Top of Trempeleau: 

dolomite, argillaceous, micaceous, gray to blue gray 

crossbedding showing in thin mud partings, Few mud 

partings showing abundant floating sand grains; 

no porosity 

Cored 387 8 - 3937: 
Cored 3937 - 3997: 
Cored 3997 - 4055: 

Top of Eau Claire: 

full recovery 
full recovery 
full recovery 

sandstone, coarse, sub rounded, hard, quartzitic, 

slight porosity • 
dolomite, finely crystalline, dense, few large pink 

crystals 
dolomite, near white, finely crystalline, partings < 

dark red mud and few inclusions of pumpkin colored · 

mineral and abundant coarse, rounded,. frosted sand 

grains, slight porosity 
sand, fine grained, cross bedded with few 

pink crystals and partings of dark red ~S~£~~~i~~~ 



Ford Motor Company #2 Industrial Waste Disposal Well 
SW~ NW% NW~ 28, T. 25., R. llE. 
Pifol84-754-882 
Elevation: K. B. 601.64; Ground 587.14 
Page Five 

3902 - 3905.3 

3905.3 - 3905.4 
3905.4 - 3911.8 
3911.8 - 3911.9 
3911.9 - 3920 

3920 - 3952 

3952 - 3956 

3956 - 3957.5 
3957.5 - 3959.5 

3959.5 - 3960 

3960 - 3961 

3961 3969 

3969 - 3970.5 

3970.5 - 3984 

3984 - 3986 

3906 - 3990 

3990 - 3993 
3993 - 3996 

3996 - 3998.5 

Eau Claire (con't): 
sand, very fine grained, light. red to light tan 
porus 
mud, hard, gray, impervious 
sand, medium size, angular, .light red, porus 
parting of red mud · 
sand, fine to poorly sorted, angular, dark red; 
some of angularity partially masked by oolitic 
build up on surface, porus 
sand, white to very light gray, medium to fine, 
well rounded, poor cement, porus 
sand, light gray to tan with mottling of shale, 
gray, dolomitic cement and finely glauconitic 
slight porosity 
sand, medium to fine pink, porus 
sand, fine, light tan and dark green mottling, 
cross bedded, muddy, slight permeability 
sand, fine, light tan, sub angular, well cemented, 
very dolomitic, abundant black specks (marcasite ? 

poor porosity and permeability 
dolomite, gray, clear, medium crystalline, varve 
like bedding, abundant black specks - possible 
marcasite 
dolomite, tan to light red, medium to coarsely 
crystalline , fair permeability 
sand, light red to light tan, fine, angular, 
dolomitic, fair permeability 
sand, medium fine, sub rounded, light red to light 
tan, fine to medium, good permeability 
dolomite , granular, sandy, ·medium fine, dark red 
to light gray to light pink,muddy, slight porosity, 
many green shale partings and few inclusions of 
brown muddy dolomite 
.dolomite, dark red brown, vertical fractures , 
horizontal mud partings, only slight porosity 
sand, fine, angular, pink to green, porus 
sand, dark red with much cross bedding with 

· depositional mud c10acks filled with lithified gree>~ 
mud 
sand, fine, pink to tan with thin cross bedding 
of well cemented to very well cemented very dark 
red partings of dolomitic mud, especially at 
partings at 3998.3 - 3998.5 



,-
i 
' I 

I 
I 

i 
l 

l 

r 

l_ 

I , 
[ __ _ 

l 
I 
I 
' . 

I 

l~ 

l 
T 

i__ 

l 

t, 

~ 
4i: 

' ! 
~-• ~-

• 

. f 

Ford MOtor Company #2 Industrial Waste Disposal Well 
Si-1% NW~ NW!: 28 T. 2S. , R. llE. 
Pifl84- ?54-882 
Elevatkon: K. B. 601.64; Ground 587.14 
page Six 

3998.5 - 4001.3 

4001. 3 - 4002.4 

4002.4 - 4005.4 

4005.4 - 4006.5 
4006.5 - 4011.8 

4011.8 - 4011.9 
4011.9 - 4014 

4014 - 4016.2 

4016.2 - 4016. 8 

4016.8 - 4019.7 

4019.7 - 4020 

4020 - 4024 

4024 - 4032.8 

4032.8 - 4034.4 

4034.4 - 4038.2 
4038.2 - 4039.8 

4039.8 - 4040.5 
4040.5 - 4042 

4042 - 4042.2 

4042.2 - 4044 
4044 - 4044.3 
4044.3 - 4044.6 

4044.6 4045.5 

Eau Claire (con 1 t): 
sand, very fine, red to light red to light gray
green (possibly glauconitic), with minor cross 
bedding, hematite cement, occassional inclusion 
of pumpkin colored mineral .. 
sand, very dark red-brown, coarse, sub angular to 
well rounded, well cemented · 
sand, very fine, light red to light tan, slight 
permeability, porus zones have dark brown stainings, 
gray mud partings at 4005.3 - 4005.4 
dark red sand, questionable permeability 
sand, medium, angular, light red, cross bedded 
with gray and dark red partings, questionable 
permeability because of secondary closing of 
inter granular porosity 
sand, gray, mud partings , no permeability 
sand, angular, dark red, poorly sorted, tight 
many· sand fragments are sub oolitic 
sand, light red, angular, poorly sorted, some 
porosity, possibly local, some thin cross bedding 
sand, dark red, fine grained, questionable 
permeability 
sand, very fine, granular, pink, few vugs (possibly 
due to secondary solution of some mineral pellets), 
mud partings , thin and gray 
sand, dark red, fine grained to poorly sorted, 
well cemented 
sand, medium to coarse, poorly sorted, tan to brown 
with nodules of feldspar, porus 
sand, fine to medium, light- gray to pink, few 
partings of good permeability and porosity 
sand, medium, sub rounded, light red, cross bedded, 
slight permeability 
.sand, red to dark red, fair porosity 
sand, light red, coarse to fine, poorly sorted, 
much cross bedding with green-gray shale, probably 
low porosity 
sand, fine to medi~, dark red to red, fair porosit; 
sand, fine to medium, angular, gray to pink and 
mottled with red stain, fair porosity 
sand, fine to medium, as above with + .2 foot 
parting of dark red mud, no effective porosity 
sand, fine to medium, red to dark red, porus 
sand, meditim to poorly sorted, dark red, porus 
sand, fine, red to light gray, much slumping and 
cross bedding, low permeability 
dolomite, brown, sucrosic, abundant vugs of the 
size of broomstraw in 4 inch vertical section, 
insoluble residue showed considerable silt 

·--·---·"•J =-~ 



Ford Motor Company #2 Industrial Waste Disposal Well 

SW% NW% NW% 28 T. 25., R. llE. 

P4fol84-754-882 
Elevation: K. B. 601.64; Ground 587.14 

Page Seven 

4045.5 4046.3 

4046.3 - 4051 

4051 - 4055 

4058 4060 

4060 - 4062 
4062 - 4063 

4063 - 4065 

4065 - 4068 
4068 - 4072 

4072 - 4074 

4074 - 4090 

4090 - 4109 

4109 - 4117 

4117 - 4120 

Eau Claire (can't): 
sand, poorly sorted, large grains rounded and 

frosted, small grains angular, well cemented 

with dolomite, poor porosity and permeability 

sand, gray, poorly sorted, laminated with gray

green shale and light tan to gray dolomite 

dolomite, tan to brown, sub sucrosic, vugular 

with vugules having a coating of secondary dolomite 

covering the micro crystals within the vugules, 

low porosity at this time, many inclusions of 

larger rounded frosted sand grains and other 

inclusions of pellets or red silt 

Drilled 4055 - 4058 after milling up drill stem 

testing equipment 

Cored 4058 - 4117: recovered 59 feet 

sand, white to pink to red, medium to poorly sortec 

with thin partings of gray shale 

sand, gray, medium, poorly sorted, porus 

sand, red with depositional mud cracks filled 

with gray mud in 1/4 inch horizontal partings 

sand, red, poorly sorted to coarse, large sand 

grains, sub rounded and rounded, frosted 

sand, white to gray, fine, angular 

sand, dark red with gray mud partings and mud 

filled cracks 
dolomite, sub sucrosic, vugular, muddy with 

abundant floating sand grains 
sand, medium to poorly sorted, well cemented 

with few thin irregular partings of green-gray 

shale, and inclusions of granular dark red 

siltstone; some small peasized inclusions that 

are red to dark red on outside but are gray~ 

green in center, best porosity 4075.1 - 4075,9; 

4079.8- 4080.1; and 4086 - 4090 

dolomite, pink, vutular, porus, apparent vugular 

porosity 4090.8- 4091.8; 4092.8 ~ 4094; 

4094.9 - 4096; few thin zones of gray-green muddy 

dolomite and some glauconite, the apparent vugular 

porosity filled with secondary dolomite 

dolomite, crystalline to sucrosic, vugular, 

questionable porosity 

Cored 4117 - 4176: full recovery 

sand, tan to pink, angular, some porosity 
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Ford Motor Company #2 Industrial Waste Disposal Well 

Si-llo;; NWll; NW% 28 T. 2S. , R. llE. 

Pifol84-754-882 
Elevation: K. B. 601.64; Ground 587.14 

page Eight 

4120 4123--

4123 - 4127 
4127 - 4131 

4131 - 4135.5 

4135.5 - 4141 

4141 - 4146 

4146 - 4150 
4150 - 4153 

4153 - 4154 

4154 - 4158 
4158 - 4158.7 
4158.7 - 4160.8 
4160.8 - 4161.1 
4161. 1 - 4163. 5 
4163.5 - 4163.8 

4163.8- 4168.7 

4168.7 - 4169.7 

4169.7- 4171.8 

4171.8 - 4173.5 

4173.5 - 4176 

Eau Claire (can't): 
sand, gray-green, with some few grains of brilliant 

red nodules of pink feldspar and glauconite, porus 

sand, fine, well cemented, tight 
sand, fine, dark brown to pink, angular with 

concentrations of feldspar fragments and also 

inclusions of nodules of siltstone 
sand, pink to red-brown, with abundant pink 

feldspar and few scattered green partings; some 

dead oil stain and veins of black carbonaceous 

material 
sand, medium brown to pink, local thin concentrations 

of feldspar nodules and inclusions of gray siltstone 

sand, fine, gray to pink to dark red, with thin 

streaks of shale; some fragments of feldspar 

sand, fine, porus, feldspar fragments 
sand-, fine, red, few very thin blue-green shale 

partings; abundant carbonaceous material 

sand, very fine, red, many partings of blue-green 

shale partings over 70% of core, glauconitic, 

porus 
sand, red to red-brown, medium tight 
sand, very fine with partings of blue•green shale 

sand, medium fine, dark red-brown; brown feldspar 

mud, dark green, as above 
sand,. medium fine, dark red-brown; brown feldspar 

sand, very dark brown to red-brown, interbedded 

with green shale · 
sand, red-brown, fine to medium, with bands of 

green shale; porus except at shale interval 

sand, mottled red to green, with green partings, 

no porosity 
sand, red to light red-brown, with bands of green 

shale 
sand, fine to very fine to siltstone, pink to 

light gray-tan, with few floating grains of mud 

to coarse sand; core tan to red-brown with abundant 

green partings and !treen mottled staining near 

base of description 
sand, tan to light brown, very fine grained and 

hard with few widely scattered and very very thin 

green partings throughout except very thin and 

abundant partings at 4175 - 4175.3; abundant 

flakes of black carbonaceous material; abundant 

crys.talline quartz; some gray feldspar 

-~- -



Ford Motor Company #2 Industrial Waste Disposal Well 

SW~ NW\ NW\ 28 T. 25., R. llE. 
pfrl84-?54-882 
Elevat~on: K. B. 601,64; Ground 587.14 

page Nine 

4176 - 4182 

4182 
4182 - 4258 

4258 - 4268 

4268 - 4274 

4274 - 4288 

4288 - 4308 

4308 

Eau Claire (con't): 

Coring program abandoned at depth 4176 feet. 
No samples caught at 4176 -· 4.260 feet. 

The strata at this depth is believed to be 
fine grained tan sand with abundant partings 
of green mud. 

Top of Mt. Simon: 
No samples caught, but the interval drilled 
from 4182 - 4258 was probably very fine grained 
angular sandstone having good permeability 
(from samples and Schlumberger measurement 
correcting driller's total depth of 4303 to 4308, 
and the description applied to the corrected 
depth of 4258) sand, very fine grained, with 
large grains of sand, white to translucent, 
rounded to sub rounded, no sand clusters, but 
some sand grains included in light pink to dark 
pumpkin colored siltstone 
granite wash with fragments of red and green 
granite in finely textured red siltstone 
granite wash of fine fragments of dark green to 
very dark green granite with minor quantities 
of dark red to brilliant (almost fluorescent) 
red colored siltstone, feldspar and mica abundant 
granite wash, as above, with a greater amount 
of pale green to dark green and nearly 
transparent cementing material 

TOTAL DEPTH 

• 
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29-28-llE 
Dearborn Twp. (Wayne Co.) 

Industrial (45) 
TD 548 in Sylvania (38) 

Brine Disposal 

Marathon Oil Company 

Ford Motor Co. WSW #4 Permit No. B D - 143 

Drilling Contractor: North American Drilling Co. (Rotary 0-548) 

Location: 
;.. 1 ,;. - . 

P.C. 33 SW4 NW4 Section 29, T. 2S, R. llE 
880' !_ southeastel:'ly,",ql:l,_Schaefer Rd. from center of intersection of 

road. ll thence - 156 1 !_ sout!Nesterly from center of Schaefer Rd. 

Elevation: ?94.5 feet above sea level (rot. bush.) 

Record b~': H. Laaksonen from driller's log & core description submitted by 

the company 
Thickness 

(Feet) 

PLEISTOCEilE: 
Drift: 

Clay & silt 
"Drift0 

DEVONIAN: 
Dundee-J2etroit River: (Pre Report Dundee @ ll2 Sj) 

Lime 
Lime & dolomite (Pre Report Detroit@ 168 Sj (7))(Water 

@ 198) 
Lime (Pre Report Crevice 198-199, water flow at depth of 

believed to be from crevice. Specific gra.Yity similar 

to fresh water; but contains lots of ¥) 
Lime, anhydrite, dolomitic 
Lime, sandy 

Core #1 448.0-548.0 (Recovered 100') 

92 
20 

(ll2) 

22 

94 
230 

108 
66 
46 

Dolomite, gray!. fossiliferous, lower contact not present 6.4• 
Sylvania: (Core iFl Continued) (342.4 ) 

Sandstone, white, medium-fine grained, friable, moderate-high 

angle cross-stratification, f1.lled vertical fractures 

(Pre Report Sylvania @ 456 Sj) 

Lost core 
Sandstone, white, mediUl!l-finely grained,. massive-high angle 

cross-stratification, fractured, minor shale pebbles, 

burro•.;ed 
Lost core 
Sandstone, white, medium-fine grained, massi•re-high angle 

cross-stratification, fractured,lower contact sharp 

Dolomite, gray, minor vertical fractures, numerous 

irregular nodules of chert 

2.6• 
10.0' 

17.0' 
8.0' 

29.0' 

27 .0' 
(93.6+) 

Depth 
(Feet 

92 
112 

226 

3y _,t 

402 
448 

4-....,. r 
) I • 

467 .( 

434.c 
492.( 

521 .. ( 

s43.c 

TOTAL D~~PI'ff )4o 

Casing 
2)+n 

13-3/8" 
9-5/8" 

3-20-69 
k.cb 

rccor<;l..: 
5 (10 cem.) 

71.5 (140 cern.) 
460 (300 cern.) 

Commenced : 
CoJ:lPleted: 

!·fell Completed: 
Initial Production: 

3-7-67 
3-16-67 
4-26-67 
Brine Disposal 
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22-2S-10E 

Dearborn T>;p. (Hayne Co) 
TD 4050 

Exploratory (00) 
in Trempealeau (61) 

Dry 

H. R. Ford t.Jell 

Loc.:.ltion: r;E:}; ::r;.;-k SE-k Section 22, T 2S, R 10£', Dearborn_ Ttvp. 
In village o£ Dearborn, on south side· of Hichigan Central Railroad, 
and about 100' south of H. R. Ford !>lachine shops 

Elevation: 612 feet above sea level 

Record by: R. A. Sm:i.th from samples taken by Gee. T. Bench, Fostoria, Mich. & 
from driller's log. Drilled in.l915 by Schrier & Kerr, Newark & 
Lancaster, Ohio. Well begun June 14, 1915 

Thickness 
(feet). 

PLEISTOCE!·U:: : 
Drift: 

Clay & gravel 
Gravel wit:h fresh water 

DEVONIAN: 
Dundee: 

Limestone, light to dar!c gray & buff, with cherty fossi
liferous &. bituminous horizons (135-140' a flow of 
sulphate water) 

Li~est9n~ light gray to dark buff, bituminous, 
line, i..ith sandy bituminous streaks 

Detroit River: (Lucas dol0$ite member) 

crist:a.l-

Dolomite, gray,. argillaceous & bituminous; strong. odor 

123 
2. 

75 

15 
('10) 

petroleum 10 
Dolomite, dark brown & light gray to buff, fine grained, 

argillaceous, with black bituminous shaly· partings & 
some fine ,;hite anhydrite & selenite 35 

Dolomite, light t.o dark bluish,-gray & buff, argillaceous, 
with mottlings & Streaks of distinC_t grayish•blue; pure 
white anhydrite 270-75') 20 

Dolomite, dark brown, granular; dolooite, dark gray, 
fine grained, filled with specks,, r . .asses and streaks of 

·carboriaceous material, and also some streaks of 
afu~ydrite, white 30 

Dolonite, li3ht to dark buff, bitu~inous, locally argil
laceous "'ith seams & thin beds of pure white anhy-

Depth 
(feet) 

123 
125 

200 

215 

225 

260 

280 

:no 

rite 25 335 
Dolomite, light grayish-buff, argillaceous & brot.vn, 

bituminous & fine grained to sugary With considerable 
anhydrite & selenite, especially from 345-350' & 

355-60' so 415 
Flat Rock Dolmiiite Hember: 

Dolomite, gray to dark grayish-buff, dark brot.:zn & black 
bitu;;nincus, locally argillaceous & cherty;· consider
able anhydrite; especially 490-95' 

Sylva-::1ia: 

80 
(280) 

Dolbsite, dark bu££-gra.y, ·v·e:.y porous and sandy l b itu.':li

nou.J & grai:lular; pure T,.;hite quartz grai!ls er::bedded in 

495 

a matrix of dolomite 10 505 

) 

./ 
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P-:::~-p·~ /, - '--.;::)- ..,., 
H-e R .. Ford t.Jell 

S:.1liu.a (Contd) 

Thicknass· 
(Feet:) 

Dolor:1it.e, d<1::k buff, :;:::ay~ shaly· in places & lJith dark ;;ray & 

h;co-;vnish-blac.k shale 40 
Anh:rdrite, whi;te. \.J_ith some dark shale & sh~ly dolomite 5 
Dolomite, t:..rhita to light. g:::ay & dark gray·~ shaly ~ with m"...tc:h 

c.ele.stite &-anhydrite, shale in places. ·-
Dolomite breccia composed of fragT.lei1:tS of· dolomite~ light to 

da_rk gray & brown and cemen.ted tog:ef:her -.;vith c.ele·st:ite & 

calcite; some anhydrite 
Dolomite, light buff to gray 

10 
45 

Dolomite, light to very dark gray & buff & brown, 
shaly;· some anhydrfte; brine 2100r 

b-ituminous & 
150 

Dalomite, l-ight: to huff, ~vith so!:le dolot':lit:e., light to dark 
bluish-gray & some tYhite & light bluish-\-lhite 1 ~-rystalline; 

scraw appare-nt.ly just penet?:ate.d the top of thf! Guelph dolo-

mite 5 
(1185) 

Niagaran-Clinton: 
Dolomite, pUre 'White to bluish-white 

alline; a 'j.ittle brine (7 bailers 
& light bluish-gray-, cryst
in 3 hours but brine at 

2100' not ca.s~d off) · 95 
Dolornite,'l~ht to dark b luish-g1:ay, argillaceous., crys.ta-1-

5 
5 

line 
Shale, sray, 
Shale, gray, 

dolomite, 

dolomitic; some pyrite 
dolomitic; d·alomite, gray, 
white, -crystalline 

shaly, crystalline; 

Cataract: (Cabot: Head ~!ember) 

10 
(115) 

Shale, dark purplish-red & green. to gray; dolomi-te, gray; red 
sh.ale splotched w-ith.- green & dolomite ;;>lith green. & gray 

shale· 10 
Chiefly purplish--red' shale With gray & greenish-gray 

splotches 25 
Shale, gray to green, very fi'ss,ile and in places n.on-ca lcarecus; 

dolomite, gray to ~hi.t:s·; fossils & a. little red: shale 50 
(85) 

Hanico~lin 1:-f.:.ember: 
Dolor:tite, gray· to buff-gray,. crys::alline; dolomite~ gray, 

shaly; shale, red & blue wich brachiopods 25 
Dolomite, light grayish-buff tO buff 1 crystalline; some chert 

& fyssils-

ORDO'!IC Loi.N : 
Cincinnatian: 

25 
(SO) 

Sh.J.le, d.ark brot·Tnish-red ;;.;ith fiss-ile streaks; blue, gray & 

red shale; dolomite, li.sht bt.:f£ to grayish-black) bi t:u:ni-
nous & shaly 30 

sll,:Jle, ~p:cenish-gray; shale. dark purp-li.sh-rcd l·•ith greenish

:5I""::'lY sp lotcl)es ;_ some dol.omi te, graY, in places ar6illaceous95 
S~:.:::!l~-, :;ray to' ~-=e~nish-gray ~JitC1 sor.te shale, dark pu~plish-red 

a Cor:sid-ero~1.2 aLi.lount of ar6ilLaceous 'lirr.esto:1.e froi? fossils, 
b!'achlopodsJ b:::-yozea 30 

Do lc·;.:d .. te > d;:rd: ~:r:.J.y .:!! buff, in p2::-t arg_i ll.:!cf::ot.:s; sh.:;.l~, red & 
g::·~.::n.ish-g::-:!y to ;::ay 5 

De;,:1th 
(Feet) 

2000 
2005 

2030 

2040 
2085 

2235 

2240 

2335 

2340 
234.5 

2355 

2365 

2390 

2440 

2465 

2490 

2520 

2615 

2&51/ 



o, . ..,.., "1. 
.., ~ ·:. ."> '- ... 

H. R. Ford t·i..:dl 
Thickn~ss .Dc?th 

(Feet) (Fest) 

Sal.in:l: (Coned) 
St~ea!(S of shale,. gray & buff dolo~ite_1 ~vith a "little 

anhydrite 5 
Chiefly "t·•hitc salt Hith st-reaks oE g.-cay s:1.ale & dolo:-ri.ite 25 

Shale,. gray ':Yith ·so~e salt 5 

Chitifly wh!.te salti some shaly ~t:ter 65 
Shale, gray "t·Tith white & red salt 10 

Silt, ~.rhite· wit:h some. rusty br01vn. salt 10 
Dolomite, buff & anhYdrite; shale, g~ay & shaly dolomite~ 

with some salt 15 
S3lt,. "Wh.ite, \Jith some gray· shaie & dolomit.e,. apparentlY 

fro::~ above 
Dolomite, light buff 

Salt, ~.,..hite·, with a thin. streak of light buff dolomite & 

"hite anhyd;:-it:e 1210-15 
Dolomite, light buff, anhydrite, salt & shale 
Anhydrite & dolomite, light to dark buff 
Shale, gray; dolomite, gray tcr b'...!.ff; so:r.e anhydrite 
Salt, white, t-Nith some- gray shale at t:op 

Shale, gray to dark gray;· argillaceous dolo~ite; socr:.e ~-;hite 

salt 
Solt, t.;hi.ta l1i!:h gray shale & do!.ornice at t.ha top & bottom. 
Sh.:tle, gray to ¢:-ark gray·, ~vith some reddish anhydrit.2 .... 

Shale, light to dark g~ay & dolomite; some. anhydrite 
Dolomite ,~·bu-ff 

25 
5 

35 
5 

20 
5 

25 

5 
55 
25 
50 
10 

Dolomit9, da~k grayish-buff~ argillac.eous; shG.le, dark 
some do-lomite, buff; anhyd·rit·e 

sa1::, r..ohita 

gray; 
25 
20 

Shale, gray; doloi!iite.·, buff; anhydrite) bro'" .. 7n "':·7ith· sc·r:::.~ salt· 5 

Salt,. "t.Jhitz 25· 

Shale, gray & rusty red salt grading dow-n~.;oard into. soft: gr.ay 
shale with a litt:le anhydrite 

Dolomite, g~a·y & buff; in places very s·hal"y; so~a an.hdrite 
Shal.e, gray, dolomitic; shale, g.::-ay; \vhite salt at: bot-co!n 

Salt, white ~.;ith buff dolomite at· bottow 
Dvlomite, buff to gray 
Salt, ~~hite ~ith buff dolomi=e at top 
Chiefly dolonit:e with white s2lt & d.a~k. bu££ aru~ydri::e 

50 
20 
15 
35 

5 
25 
15 

Sale, "t-lhi!:e, 2-lternate l3.yars o£ b:.~ff dolo.-nite & gray argil-

laceous dolomite 15 
Salt, t.;hite \vith streaks o£· ciolor..ite, buff to gray & dark 

dolomitic shale 1715-20 65 
Dolo~ite, buff to bro~n., argillaceous & white salt 10 

Salt, t~hite Hit"h dolomite, ~uff. to d-::trk brc\~n .~ bitu.:1inous, at 

t:h<! tO? lQ 
Dolo~ite, bu££ to brmvn & anhydrite 5 

Salt, whits Hith streaks o£ salt at the top & reddish salt & 

buff .:!-:Jhydrite ne.ar the bottv;u; Coi:toa1 o£ salt 0eds; 2ggre

:;ace thickn2ss of sal:: beds 55Ci'; clea:- :.;hite sal·:: db 8 ·.:t 

520' 90 
D0lor::itc, ligl1t to dark buff, '-iery b-t:::.:.~inou.s; .:1-::.hyd.::ite, "i:.!l:i:; 

da-r~: shal~ at the botb:71 
iJola:nite, dar;.::~b!l££, bitu~inou::; to li;ht 

-.;.; I"th bl.:1ck ~)ituwinous la!;:ir!..:::~:= 

20 . . 
bu.~·E ~ ~r3y .loL0~ite 

25 
jJ'""'r,·_r"l-.,-.'--t·>, a·~·-···-·--. ry~r~v, s'r•")-:·}· s. s'·al,, ,.; ... -~. , ......... ,.- ·~·. '. 

- - ~ ~ ...,. -J ..... _ ....... --, .. ,,_ .... ·~.:...·•f -.-•. !...(·t s,·.~-:;'2 "t-ILl.r.te 

ciolc:;:""f..tic si.::;"e.:!kG r!.'.2:·:Jr tbr: botto~ 40 

1045 
lC70 
1075 
1140 
1150 
1160 

1175 

1200 
1205 

124-0 
1245 
1265 
1270 
1295 

130"0 
1355 
1380 
1430 
1440 

1465 
1485 
1490 
1515 

1565 
1585 
1600 
1635 
1640 
1665 
1580 

1595 

1760 
1770 

1730 
1735 

. 137.5 

lf:.S5 

.. 



r~ 

I 

r 
' 

L 
[ 
r-- ~ 

I 

I 
'-

r . 
I 

!L 

/ 
=~ 

~~ l_ .. - . 

l 

~ .,.. 
;;;.· 
a.. 
0 

' 0 
; 
0 

" c 
"-
g 
t 
"" V' 
;; 
; 
c 
0 ;;-

:?c.•~;.:;: 5 
tL. IL. Ford ~-fell 

Citicinnatian: (Ccnt:d) 

Thickness 
(Feet) 

Sha'ie, d.;:.rk gray & g_raenish-gray 'Hith a little red si::cile & 

some dark crystalline dolomite, largely fossils-brach-
ippcds ,_ bryozea., et:c. .. 30 

Lir;t.estone ,_ gray, crys't.alline; dolomite., gray~- argillaceous; 

shale, gray, pYritic 15 
Shale 7 dark gray & greenish-gray, pytitic; white to dark gray, 

argillaceous limestone; limestone, g.ray, shaly 40 

Sha-le·, gray to greenish··;gray· & blue; limestonel grayish-

buff, dolomitic, very fossiliferous - brachiopods, bryo:z:ea, 

etc. 25 
Shale·, grayish-blue, fossiliferous in places 180 

Shale, d~rk brownish--gray & dark brown, b ituminou.s.; shale,. 

blue & gray 

Trenton-Black River: 

125 
(575) 

Dolomite, bu££ to dark grayish-buff, bituminous, granular· 

with some calcite & d-olomite spar; some shale, dark brown at 

top much dark :;;ray & brown, apparent: ly from above 30 

Limestone-, white & light to d-ark g't'ayish-buff, ..:Yith dark-

buff bit:umino~fs layers 3205-15 & 3230-35; tti'..Ich white calcite: 

from fas s ils 185 

Li>nestane..,.. v.ery dark buff & brown, bitt:iminous with some 

white & light buff; locally some shale, gray; a1:gillaceous 
155 

Liu:estone-, bro'tmish-black, bituminous; limestone., fossiliferouS; 

some lir.estoae, white to dark buff 5 

Limestone, light to dark buff & bro~n, bitami~ous; some 
calcite', :white 15 

Limestone·, brownish-black, very bituminous 15 

Li~estone, gray to grayish~black, b._ituminoe.s & fossilife-rous25 

Limestone, light to dark buff; dar~.r toward bottom; llO 

Lic:estone, buff-gray to dark _grayish-buff; some limes_tone
7

. 

light .gray SO 

!.i!l".estone:, light to· dark ·buff, bitu::ri.n·ous, ~.;ith some white 

limestone & calcite 60 
Li:=.est:ona, gr-aj'ish-bu££ & dark 

"hite & light buff 
Liwestone, dar~ grayish-buff & 
Li:::estone, dar.k grayish-bro'tvu:, 

gra·ined 

CZ).RI<Wi: 
7re!npealeau: 

grayish-b~ff; some limestone, 

light. buff; 
bituminous, 

soZl.e t.Jhite 
thin-bedded, fi.ne 

70 
80 

45 
(875) 

s~.r!dstone:, ~7hite' py-rit..ic & very fine grained, dolo~itic- '!>lith 

pea g::-ee:1 s-treaks. 5 
S.:ndst:one~ gray to very dark & py-:-it:ic, fine 

do lo::-t t tic 

grained, 
40 
so S-anCstone, 'l:·;hic·e to li:;ht: gray&. ::a: .. :E, dolomitic 

S.;ndstone-, 't·lhi.t:e, very fine grained dolorri.it:ic- with 0ri<;ht: 

~rezn s-treaks t s·tron:j brine filled to 't.Jithiri. 200 1 of 

top 

TOTAL DE?TH 

('.L:_·-::-!.s ·lost & <:>!ell· a-bando-::.-ed after .:1h0~t three moP..ths of 
June 1ft. - . ' l9J5 

15 
(110+) 

De-p t~1 
(Feet) 

2680 

2695 

2735 

2760 
2940 

3065 

3095 

3280 

3435 

3440 

3455 
3470 
3495 
3605 

3745 

3815 
3895 

3940 

3945 

39S5 
4035 

4050 

4030 



z:~ZS-1.: , 
LPG Storaea 

TD 12:0 in Sal 1na 

Cit;; o::: De· .. 1:11t ·, .:.::yne Co.) 

,.., ( ....... 

;T -~~ ~ :'.~-!~ SS ..;·~:: )U 

5.5~ ~ . _.· ... ~c.ut!'l 2Gd 

it 'f. :2:3., 11 fio 
-.. JOt r .:.\:;;.'l C:.:1st 

Td ·al-• ) . ~ ...... 
;-:.:;co:i: ·': .. !., ~: :_:,Jtc,, ;: :~-r-. •.:ampl;· log .::nd ~oro descriptions 

::;ut, · ... "'··l by Li:~· c. ·pany 

c~c~

Dul. 

_.., .. ~ 
'""'' ',1 

(;;T i,'J' 

r;. " -"'-· -~~_nk c.:.:!t 
. . . -., 

· .~-net.s.-.Jit ~ivel~: 

Thickness 
(!'<Jet) 

Z5 
zo 
55 

(100) 

:lc.-_.t'!.'tt.~~ L:· ._T to gr~":.o f!:.·· J to ~:_ . .-di~J~., cr:t:s·:::.i.lline, slightly 

::':: ;:.;:Ull'.: .. ::J.> (Pre, f..:Jpc~ c-shcr: oZ clc::d ;:;U) JO 
· __ ; . .:..-:~~::r·:~~ ~~ .~i..to to '1:;rztf'11 -~1.10~· -~::r.;-!:::lli::.Ju .f.oss.ilif.;rous 20 
.:.L~::f..t..;;.;\1 ~- .. .., t-.J lir:;l:.t g::- / 0 !.'i: ~2::J (~2'J".jt~;_i..'rls wit.:1 ~C!QQ 

.:L:: ,it.l \,! ;_ •• • .: II •Jljliti-:"!'; .:tum :~~-:.:.:..:~11::.~ 

... 1 -,:i_·)o-.;..:~ t.·-.:~ ~-:.. .• ~~-? !.'")... ;·J:;f ~ _,-.;;·ta.i.li::..;~ abu.odant 

''-"--T-h·ito ~ _; ::N of :·:;, ,cl: iUl!\c.· :.r,;·~o;,· 2',7-250) 
··,)l,:;,~.:~ . .-t-0) c:.--·:~·., ~'in::-~ .. ;./ .;;r;; ~:.clJ.i· ~·,. s-:-~·~3 at-:l::;'rlrlta 
:,<~. · -~·~:( .. 111' .- :.:)~/ ::.·.J:l ::~_·· .. :r...,.-n. · .. th s =.J -~ Jl:::n,i"t:J 
. ' ·•.'.·".·.•'·· ~ •• -.. ·. ,~,.. .. .. , ..... ~ ·: ·: "~ ., ""''dri:t• ~ '•-'••• ,) .;,.. - - ; .... ....."*t/1 ... •J ............... -~ ..... - .;.o~M.J.O) _ ... 

._-~..o~; .. ,l.:_ .--~ :;ray ;~'' bu ... :. vc:.. _ _. .f'i~:'.)~ c:.~·!lta..U!.:.o., 

-. .. :."i-::,:.;it.'J,_{!:."'-.?J' ;:,;:; :ci.:;z~.::·' ;,;r~:.· mott.:. i 

60 
10 

40 
10 
10 
40 

-. _ .... _ ..:::.."':5, L: ... :·..::" ··c ... ~ tt.v~.::. ... f.: ... \91:; ·---'JSt..-:111.:.~;1 at'Jl,}l'dritic 

danae 20 
20 
40 
10 
49 

· :_t_;:_· :it"Jo 1.;_ .::~J cr.e<2:.!.::~:~ t0 ~-~ars~ --i ~~~/crtalllns 

--···--- -~~~ C:-:-~--.::: ~o tui'fo f':_:.:;aly c .. :;.·s~llir~ to granular 

:.--- .·::,_~~ 

., ~."'.. ..... -i't-'3, 
·- ~ito.) 

s ::ct~no, c;;;ite .. !lllld:i: •.. t to ·~oarse, dolomitic 
~~· :··- .. v.m., ~.;nd· , .f'1n .. :.y ·t..;: 1;-:aci'-m grained 
t ... T: .:md [.~c:.";;"; c cndst· .. '•3, c.c:·..y to ~;h!.ta, !ina 

·-:~-~::.:tor 3• :-:.~--~;;:--9 IDEH.i!:1.!.J. to coar~:-;, z!"'Glood 

;;L.:.--.:itoi,) r:'--I. liru::: ~::.:'31r. .1. sl~ -~htly s~ndy 
· ~::_'""' .'i ·.:.s, &-'· -:T·~ ""tar"'J s;~r:dy .. ra:edi: .: gr:-Li.~'ltid 

rwo· · ':'-."ILG.c!i 
Be·-· --'~:-<:::-::. .. 7:~.as~: I::l.a.nd: 

(J59 ), 

ll 
lO 

31 
9 

lO 
48 

(119) 

J::: ... :it::. (c: 'c'• fiiW::.y c::y .. t.alliL-', sar,dy, v-acy cherty 22 
~>.:.ic~-.it€ ,1 g.- -,/"; '19ry f2rml·:. e:rys-,_~·:llino. densa 10 
~:vl·::,mi·c.a., fi.- <l <o-r::d bl:•c:.~l. _ -"lnely ccyntallin.:?t l6 
!.'-J3..:0i:dtc-, 1.:·_: ~-.: t:.> t·~~f a t:.:;al.y f'l~/St~lir..o to grru-lcl..:ll"0 

sl '.:htl;r 2 ::.:, lt·iti.:J 74 
~>;l,_ •. :Jit.•-?. ,. 't .. ·c,-~t.~ arxi ~::..--ny Iii ... lnel.y c:cystall:lr~'l. abund3D.t ~ 

J:optil 
(fe"'t) 

25 

~ 

lJO 
l50 

7:...l•J 
22.C 

:::6iJ 
'i0 
z::;) 
::::~0 
3~~0 
360 
;~AJO 

4:.0 
4.59 

511 
.520 
5JC 
578 

600 
olo 
626 

700 

727 



[' 

[ 

L" 

I ,_ 

I 
~-

r 
L. 

r> ,..=>.:-:.c-·Q z 
.c. n.ro!"':": Gtisoll~·:·,~: Co. 
;;'r; . .t':-1 L;to: Co. !J?a No .. l 

.t:·Ev..rc~r: .. :;:!-5~: ·:i~;1f::: 

E~; c '':.o:ne-~ . 31:1 !slo.."ld' ( C.;m.tir.t!~} 

snu::~r.-~~; ~ 

Sali:1a:: 

:::;u!'.1':-f:"'E.;J., 
-~c.;.:.-- !I .,:Jlj:' 

r:;r.:.y t..o d ... 
~m n'ld 

·t·?J:·~r f1:t~.)J ... ~·~ cr 3tall.:: ~191 
~· .!.r:2 :_y c 1. ·,:.·:-; to.l. iM 
: ~~!:'" .. ·:.y, ve::.7 ::... ;lely 

:"·:J.p.}'; SOC:3 cnb::,--· ·~'i,te 
'4 • .,. c·~----~ _,. •-
• -:..~.;J .l..J .:. ..; y '-'<-..0.· .. ..U:.W I 

64 
9 

20 
5 

1.5 
(262) 

'Colc::dte, d:Jr'te gray, ·r.ot.tled, finsl:· crysc nllina aru':-.yd:M . .' .. 1c)5 

( '.:.:·: i.d) 
L ·Lc:mite. rJm·k g!"fien · 'h :;ray to gr.::·., 1'11-· 

i,-;ter~- •.::.J :!r.:og"·' ,-;: m::~sses o£ c :ry ar. 
s:-::J.]J ]_ :.~:l:1.::e; ffYf;. :;,~_-:-tical fx·:Jo::"t·· .rea C-

c.::·3nge :=.al.~.~ 

crrl,'l.~ .. :-;ad, '~~~th 
·;rlrJ t.a; I"!.1.1U!CI"'U!3 

.;·:3n ~.d. i.i::. i:.h 

! .. c:-"':!ite :.:!~:::~:.. r:J:-"::!'3 ~,..~ 'b!'"'Oml\) fine :~in;· t 9 .n'\o.> . .}dri t:i..l!. 
::. cy sl.. ;ly ; "m.!..na.~ 

:c-r.Jita, d;;~:, g:,·w·.-:• -~1 :!."t'9Yo i':_1:9 "''ai!l€•'; -'lC•:.,;fl buf~ 

,_>·lonii"t.-: ~ 2;att.s~ _: g:.·,:;.y and blu~ ~~ray -..;.zyd.;:'ite, 
;:;_.comi:~ -~ m':ro ~··bur.:::::-:. ln .lc:1or !::, Lt ot ·~).~d 

::'·>J~ite, J:!.'l:'~~r a:-.d t"::c":n, tine c;:-21, xt. a:.':Jyc':rtti~:, many 
c:':::ly '"'nirc.3 

~r ... :..y. ... , b~'31"";~ 

:::?.;. ? ....... !J1"';~:1c 

.~1-:; gr-:;3.,.~::-dp 

A;._·.: ti'c:2l i rae 

14'6" 

3' 
s ~ ~:.. ::::-:~~ t.e-. 

· ·,v~r:: .. ~ 
1 A. -···- ... , ~··, . ··•f.d.Lh ,':;' 

~· ~:.:·{ ~ , ... 1 Jo: " 

,;_;::.,i;ti~lno:-

.! , wl: 
1_t.;":l 1· 
:': l,J't:h. 

" :.:.~~~-.,~:_;1:..:..::."' l.:;nsas 
.. ~c 
~;; s· 

.. ::·::,a!: 
~~ wl·r.. 

. ,.,.,. 

i .. ::-:lut~·:;d 
.;. ·::..:: ct·:."k 

L_·-:·.~;:,~ ~ 

~-; J v .:;-:;_,'i:: 
~l.....:.~:~-Jilf: r:·_ .-

. ·~ · s d.-:1~. tr-:rbmt' ~ 
-.::-~yd.r-2. ·-- -.:-3-:::c-:..;·,:ln;: 

.:.. . ., br- ·to b"~ -<:f ~ 
: .. ~-~y"'d~··_ 
::nt 
::,:lts. 

t" ··;.;-n c.o 
:'1 t:) ·' 

- yd'!''' -~-,~- )l( 

.<~ .. -:.' . ·-: .. t 'lJ t.:r..c 

~ b.c. 
~ fc. 
... • ··-· 
. :ro=~ _) 
~ ~'r 
:oro 
'i> ~r-, 

··.7:3.!:". 
·.-.~:- br. :t'l 

:1;; -- ...... 
•:-:1.'~.'-A . -"-'" =--~-1::: :.'0( 

:· ji-di.< .:~ 

··'.:..ar: _;,·~··. :ld 
,... .:::-:al ~ r :-.d 

·_ "'' ~" oi· cc·:ms 
-,.. ~· 

.; · '."' )eJ.0:· c · J$t · 
d· ---~:·:"?tit,-; :_.·;,;. -::. 

-~ ,""! .... .,... ·' •• 5'· ..... ·) --·~~~...., ..... ~ 

..... ~:m .. :; :-:-..i;; 
'"'7 cr:·--:-:·:·.:.-~1.1_:· 

aali' 
';)·3~ 

.:.a1li. 
. J ba.c. 
:.li!le 
) 

.nite 
1. aL 

-_ Gd 'I t: _;_nl bec!C 
2 .. ncl~.~..: ::.,~:1:::-= 

:~.f , l...lvi:ttl. -:.,..) eanta:L .. :r~;-1r_; 
1 ;;:;':>'::>1-.:s; lo;,-er t~1L:.' 

17'6'' 
-~ :\.n!) ~Ji th ~~gul.a.:..· 

4"6tl 
-_.;c; 4' 

.. 
::. 2 _:' .. ;at 

f,.;;·LJ len.::oa 

' . ..;..;:: .'..:..t.l:::J 

3' 

4'c" 
.!.p6~f 

2'6" 

- sc-.:::.'v.:!"3C ::·~ '.:·2.~:.: .. :s a:::b;:.<:.~i t:J; 
h::..l:ltic., 

.. ·--· -:31;';< (;::.:;"st ·.li.."'lf.l~ cilt:.l. $•.':.J.t;r •. :~~d 

~.--l:.'J.·~·llt.a 

-.-. J2inc; :-~~·r'l'J:I 

.. C'~ ·.j-s t .. :~ J. :. ·..:~ 
·:.'L,;).:ll"e G:.. ~:.'"':-.:· 

~ -·· · ~.n upr .J::.· : .. 

..:..:'1 dJrk ~-;.r:~:-:-· ::s 

~.n ~>o, Z Z · ~\;; 

~ .S!~l'" 

'5'' (~ 
··y cr. 
.r 
.: buf'' 
.·:oa.l":.:'. 

,~ .t-h: '"'~e1."' purity 
:'.,~:' b ~- r.;;;."t ;;_:._:~J·;~ 

:~~ol:V .. :0; SOi.f•G.l 

.· fl·. :·: g,::•st~·~.':d:d; 
- -3.;.!_ t. ·~h.::~ett;;;hc~t 

113" 

J' 

10' 

914 

931 • .5 

990<)3 

1006 

1023 

103.3 



zs ·ZS-l:m 
City ot te'c·.oit. {:i:;yro Co.) 

flE,~· s;-·; E"tr* sact.~.,~n :..:. __ .-1 , To :-.so., 2., 

8,50 a :f ~~•:~ SoU" ..b. <!;id, S :; 0 • £: ·: .il Ea:: 1:. 

L" · ~l~r.:)io-. "' '0;1' ·•;!1Jp1' • log 3ub::.i:·.tc:d J:u the ~ompaey 
::ni S\:1)·1 ~b :t!Gr ;;;;~3 (:~<:".hjo) 

D1< . : 
.:..:_' 11 :-;r~_;;;·· .... : ~'UlJ..C~r, 31:1. __ '_;.tl.y L }.~~ 
.. ::;,/.. •:,rn7. _: ::.:.:: .. ·2~/ wi~.l~ -~~--a~ ,s of . ~:.:~y ...:1 

lhL-•. :c: 

Thickness 
(i"eGt.) 

20 
7J 

(93) 

-- )l:.:l::Jiw, tr.::·.f, fine to ,::c:~--'38~ .J:.7stalline, tossilifel"OUS l6 
;,_;_,;:eHtoiu, 'AcJ1tG to b'd';'.', f:nely -::l"";~st<lllin<:J, slightly 

;.ll"Cill~ce"--~~.s 16 
)lcr.,ii:,~. b: .-:.?, finely to -. :ey cc.;::.;.•sel;J Cr'.J:Jtallino, tossilll\;)l"OUS 

2.5 
· :lc:nitc ~ 
.. :.:.1{.,:_ -It:.:-~ 

0'' ·: tc whita, rr~ .lium c:yst<J.il!ln, sl!Jhtly porous 
~·L. :3, roacli~·~:l t~ _:;ranul:u.· 

20 
10 

., .- ·-·~- ~ 
......... ·-·····' b:. --~ ·:.o whit.eo r:·-. ;ely tv co;.-..rsely cryst.:llli..~ • 

10 
20 

(117) 

,:,lc:: .. it.::, w':::·_-:;.,., f1r.3:.,;-- cr: tall::":: to gr::l!o~:lar lO 

...::lc~~:ita" 't:;_.:-~:: o coa.rsal.t c:. _/stall.i.r!e 2nd fcssilirarous 4 
·· .::lc~1it.~g '-'::_:.-::.s. to 1J~-lf..c.' 11 ·t.-:..:oly c ~::rs+ .... ').ll1r.3 11 dense .56 
.~lc-:d~ g t .. ~.- .. 4~z ~ Zl.ne3:;: c:.~~--- ':allir-.:: ar ... J ~"'lular; soma s.nbydriW 

-~~ ~lo;;;it.o, -.:>::\;.;! to but!, :L.>ely c;,7,{Sta2.lir..e, scattal'<JJ. 
~CE.i"S:;) sat.~ g-..:• a ina 

: .... :.:,:-;.ita~ brr''~ ~ ~~~_naly Crj"S~._il,J.inc to c,ranular. t.racs 

20 

2l 

. :~-- it.<i, 1:: ~:·::, i'ir.sl;,' .. cl:'}·c·c·alliJe~-, abundant brew ;en.~urite 

l~ :cto_, -b:· .:.·:. :i!ld b~:Sf iLc ;tl.e<:\, !irel,y ccyetalline to 

J5 
20 

::..· :lul.::r g _ ~.1:._~~ t.ly o.ri::.;y'di .• tic 
: .. i.'w, 1:;;,; __ c', 1;lnl: cc.s-.., •:'1ne 'w granular, slightly 

:: - ;)''.:i:."1 ti.~ 

Syl ·c;;L.a: 

24 

41 
(2.5.5) 

: .:1nC:f~or.a, clear, fir'..e to rcc~dium ;;-<"ainsd, loose 40 

cG ~!:ova, to cc<""Se, slighi: ;_y ar[illaceous 20 
·:·::.-:·:c:'cong, dc:::.c:Jitic, gray co pir..t; C!lst, fi.'lS to medium 

--:·:: ~..nzd 10 

!;ole •ite, g:·.:;y and pi.;k, f~ 1e~ cr,ratal1im, slightly sandy 

~l:"~dl~ant· c:~~;rt 26 

10') 

12.5 

1.50 
170 

290 
210 

).24 

345 

JCO 
~.iJO 

505 
525 

.535 

561 
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I 

L 

t: 

[ 

[ 

l 
l 
l 
L 

i'.:?.;~ 2 
<'':'OM G<asoli:;~ CC~o 

L .•:l. i·:C !:.<::;:- Co, 1'·'. LP<l 2 n-.lc!=lcss 
{i'(Wt) 

~-::.··:_·.·~~:~a: ( -~·..:-· ... r:'.:t "1u.-::i) 
{.' · "1:.-"!tOn£, -:::o:.~r-.. rr.t~·;~lu.~. -~:!.:J~d.]J ~-.. '}·M 

:3c:?..;; :.~~one: 

lS 
(111) 

i>_~·1.·.:-~it311 t"::n:zy\, ~/ tc Gl"'M1::19 
·t:7:r.J ct-; rt~'"' 

!'1!' '' to CC "-~:Z ly Cl:"JGt.all 1M, 

1:'.:-~t...::-~Jite p t;ray ar.d b~.;·t, 

;;,"'"" Inla~-:'a11;;a: (to;:> ~: 'llina ~0 s,- ·;j.) 
!:'clc-:ni:tG ~ b..d.!X arvJ 1:1:~>-t. r;r::tY 'At~ .. :.:.h 1 :"aeo c:1st, i'ine4" 

zi.;, 

15 
(J9) 

c:o:rstaL:C:l!l 10 
:.ottlc ' , VIer;; f:l.r.c;ly "i"';().c.·n:t":..e,. ~ .. ~~~' r-:l.e ·---~~-':"'1'1 ~n.: ~~:;_~ 

.... ~_ ... _·,~zrt.aJ 1 .~-.e ~' =,uf!··_-.. _;:.·:-~ sc:· .. t·: ·l'"f'_,.· 

~ . .-:.::.-:..ts .. ·:-r'::":'t"'e G~-~~~e--. ~L:! pir].· .; .. :Dt,. 
.: ' :;<'! 

anbJI'T, ::l to l~ 
~Jaey .::·.!;:;Jl;r cryi:.:-~llin..'!~ 

.) 

30 
. i~it<. ~..rbit. ~ 

;:. · ~_._. ;li t.a v ~.;--·.-:£.~. ("~---.:.a·: f .. :;aly ·~::·_·,-·st~ .line, :,!tll' )-- h"itic 
~~. ~!"'i;tr:· .. ~.th.it.s -.~':"'..cl ';~:c.-:--.-. _:no·'_;L.:.::..,.;!d 9 ·;. .. arr..!l::.-: tc :na.t:~l".re. 

:.·: '""- :-'3 d::i _._crn:~.-:.v: 15 
£>--..:l:.·.-- 1i'ts 0 t:·~·f • g'?."'eC!"'! -'1n.j pin:~ ;"!·.)'C.t: .1d,. VC·.';/ f:_·1flly 

·:·r7:3~L ::.-"lC 9 anhydr·~·-;.ic 
· --~~ ~ J.~t.>::~ .. wt:l~::.~ ~l!ld ~ -.~:-r!• .mc~:-:·,1-od. 

:~ :: ·~ 1 " g::· · }' ~ ,-;af't ~ d 
"'' .,~;;., "te ~ ~:··:·:::--~-. g:~ ·. 

"J:,J ::- : :/:.::...:~ :;.s 
! t.:lr,e ~~ -;>.': t~~f 9 

• ~:..-.:-.:~-. 'l-.. ~"(.';:"'no -;l~ 

-:., clc' ~ :... ·t.-, x·.:r 
1 a..:- ._:_::.:\)";:; J v,;;~.t ... L;: 

el·: 
•-,~_t,·' 

-.-~1· .. 

::.-;:e,:._ 
l··it: 

t: "_-". '.:t 
. _,- v: ... -:,. :· . 10 

,,_ ...,., 
.J~ .. . ·.1...:. 

,.&"·;' 1'• ~,· .. 

. :~ ".:l·~-~.t-; 
~-:~:,·.<·'1 ·;j,Xl 

. ;: , :f~:'-:.~~1/ .:: .. ,I:. 
.:n'!.·t·.:lc •_.f.;c·..}~t·.:-.: 

20 
1.5 

'-"='': ·---~~'~'~' I ·:.~:v2: r ~J::. ·_·,;:~U.:t:r:J 0 3i'·::;;,'tlr ... ·:;.:1 ~:: o 

~---~-~~/. ~"): __ .. ) 2· -:rdr·l:-.~ 

.:. -~ ... :~ .. '7'::.::-.: -~ ":..'T.. ·; an!':· .. . -:r:!,-: .. ~: 
• -~~-~~ \~""J.··;J," -~ t. -·to. r:.·· ·. c~"~-.!:..?"$3d 

;_(--~~:1 -=-~']-_--: .. d.: . tee! ~--~---~~~::·:'·· >s 
.... _.; 7!. ::.:: c. :t., .. z: -~ ~:·.\. :.:·'.'.:"·:l 

-' ~ 3(1::"; ~ .. - -~r»~,tt: ·i·t.a 
--~= sc·.':·.J ··t~:~ ·--~iti ... : 

4>-d,:i' 
:-le :-.:· ~ 
_;;;t' ~ " .-. 

.i:.alL 
r;rtc 
an!!: 
''"1.." 

39 
ll~o 

2Z 
e 

lJ 
l.j. 

15 
'~ .._, 
25 
10 
10 
10 
lJ 
25 
lC 
2.1. 

19 
'bas-JO 

12 
:U.~ ; · ·:;cp :, !.1·-50 DPM ::::: 

z6 
e"! .. • 

l S.t.. 
::."9:1.7..0. 

cl=, 
~ . .--:. '-:' :::;1i.;""::: 

_- ~1.t~' 
:::::.om!:-:_· 

__ :Cl and L~~= ~.o~~:lc'.', ;1e g•.':.:·;~y',, ''"-:.".:.kc ) 
-, ":,~"{"'-..:'J g'r2.;::' and c~·~t·; $!:;.c_~ .__·'i,al""E!H. ." d:_;;;:'L'"i1:.c. p 

'li:::-.::::l:mt :1::•. lower 10 :i.'f>et 54 
~--·: --;;~ ;:l!d L•._"CY:·r:1 mottL..:J • :' :1e gt:-i5 ~-~r,cJ.o Jl:.ghtly 

600 
61.5 

7.3.5 
7(,5 
7?'J 
:3(.!_5 

05fJ 
855 
875 ~chjo 
e9o 

929 
911-3 
955 
953 
~5 
960 
995 

1005 
!~JJ.J-0 
2(')1() 

1'~)~.5 

=~~0.) 
:r~ zr> 

1250 



··.lt 
. ·:' ~ ~
- ..... >.i 

P. ... i.: 
f 

!. 

-~ . ,, 
·. n { :?.'! ~~ ~t:. 

. i rt (.52~.: C:J. 

·:fr 

Corr~:~nu€-d) 

(:need: 12-J-59 
loted: l.<:-lG-59 
·:.al f. ::d-.;;.(.::·,:..cn~ 

Thickn'"ss 
(i'oot) 

71 
15 
1 

(922'~) 

TOTAL DEPTH 

Depth 
(fast) 

12li.O 
1255 
1256 

-· 



I 
\ 
'·' 

[ 
I 

.L 

r 
I 
I. 

r· 
I 
c. 

l 
I 

[ 

I 
l. 

PC 
2'_ .:S;....D 

· ·_.rdsc --~ :" :ld :.ty c 
TD 5JO in Sylv:mio. 

De2·.~::orrt~: (!ia~rne C~,) Brlne Dispo~:J.l \·:ell 

Corp. ( ;;" l·o~r) 
~- ......... .~ 

SH~.- n: :r.-:::- sect:i.cn ~ 
11~).}9 ·::::. no.rt:1 ~.,~1d 

~ T. 'n.o !~,... liE.:. 

PLEIST ., CE!:S: I 
/ Drif .: 

L ~ 1~' 

' I LZVON::: -. 
Dune.. . ' 

L ''DundE 

Det: . . .:.. "~J'er 
' L ·. brcrJn. \~,; 

~ :::n}:ydz' 

' .c: ":Jroke:-~ 
_:.~c brc:·rn 

(Pre 
..... ·--; {jro.y 

~~si,nr· 

. 5/f3' 
~).::.:~~-: .!"'d: 

/)7e 

~ 

,:95m ~m '::. ;;;t l.cl::e of quo.rter seetion 

nee<:\: 12-:~0-59 
Jt-:;d.: l2.,.2J-59 

TOTAL 

Thiclmess 
(feet) 

ll5 

75 

llO 
llO 

32 
2S 

(280) 

60 
(60+) 

D!'l"rll 

Dc:1th 
{•''-'cl) · '-~- ... 

G) 
_)C 

JOO 
1~10 

442 
L;?O 

.530 

.530 

.:1 ''" :::d\.l,:tion: DZ"J !iolc-Drine Dispo :::::tl ' . -- -, ... 
'.; -~.:....,;.. 

• 





( 

Interim Status Groundwater Monitoring Data 4o CFR 270.14(c)(l), 
4o CFR 265.90 
4o CFR 265.94 

During the facility's initial year of Interim Status (November 1980 -

November 1981), a hydrogeological study was performed on the site which 

included the installation of five monitor wells in satisfaction of 

Federal and State regulations. ~rterly samples were then taken to 

provide initial background data, while at the same time additional in-

formation was being obtained to demonstrate that there is no potential 

for migration of liquid from the regulated unit to the uppermost 

aquifer during the active life of the unit. 

Groundwater monitoring data obtained during Interim Status is provided 

in Attachment 16, The data is grouped as .follows.: 

EPA Primary Interim Status 

Dr-inking Water Standards ·Appendix III page 2J2 

Contamination Indicating Parameters page 221 

Additional Water ~lity Parameters page 226 

E-3 through E-8 Not applicable per E~l above. 
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Attachment 16 

Allen Park Cldy Mine 

Cround W<iter f'ionltGtlng !Jdti 

WwllJ 2-D Down Grddienl 

Units 

St.auc Fe'ii!"t bO 0 .b7 

(0.0003 

( 0. Iii 

Fty!l 0. 24B 

Chr IH'U uA ( 0 . 0\1 

Fluoride 0. 941 

lead ( 0. 050 

{0.0002 

Nltrate Ag/} < 0 . I 00 

Selen1vF1 Aq /l (0.0063 

Sllver <0. Oil 

Endnll uq/1 <O. 0802 

LtnG~n~ ug/1 <O.Oi4 

Metl'lo:.ycner vg/l ( 0. 610 

To:.aphpne uQ/1 {0,005 

2,4-D ug/1 <0.150 

:!,4·,5-Tf'/Sllvex ug/l Hi.001 

GrGsS Alph.t pCt/~ {5. 00 

Chloridw FH,.!Il 150. 

lr on AQil ( 0 , 030 

Manqeneu FiQ/l ( 0. GU 

Phenols Ag/1 O.OBB 

SodlUR Mgll 1 tiL 

Sulfate Ag/1 1056. 

hFte ef Ex"cuuon: llb/16/84 1510.0 trdt Mun 
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All~n Pir k r:liy Mine _ •. ..,_, 
\ 

Crtund W~ter !'lu: ltonng Dot<~ 

Dr ioi inq Wc~ter and Woiltl:!r Qu.;litp Piroll'l~ters 

Lt.lell: 2-0 Oo.m Cridlent 

D<~t• S•"'phd: os-oo-a:: 07-14-92 1 ·-~~&- il:.? -------------
P•ril"'elir UnJ.ts 
---------
Sunc: Fi:liH ~9Y. 01 0011.69 600' 6b 

Arsen1c: "y/1 { 0. Qli (1.001 <I. 0 0 I 

B•riu-1'1 l'lg/l < 0. C41 (a. 02 0 <I. 1 0 0 

c.d.•uu.-t .-tg/1 o. o23 I. DUo ( 0 ' 0 0 j 

ChrotUul'l .-tQ/1 0. CSI 0' 0 11 0. 0 1 b 

Fluortdi' l'lg/1 0 '800 0. BOO 0. 90 u 
,-._ 

Lec.d "9/1 0. C93 0. OJO ( 0 . 0 I 0 

1'\~:-rc.ury l'lg/1 <0.0002 (Q.OOU~ { 0 . DOll;.: 

Hurate r'Hj/ 1 (0.010 0.010 ( 9. 0 1 0 

S.elefllY~ !'tQ/1 ( 0 ' 01 i (8. 01 0 <I. 0 I 0 

S1her 1"1911 0' 011 0. ou .. i DUB -~·/ 

Endnn u9/l < 0 . I 00 (I. I 0 0 <I. IOU 

LlndoHoe ugll ( 0. 10& <G. I 0 0 (G. 1 0 0 

Meth111yc:hor •Qil ( 0. 500 { 0' 50 0 <0.~00 

Ta .liphena ug/1 (I. 06 (I. 00 \ 1 '011 

2, .. -D ug/1 ( 0' 101 <I . I 0 0 (.' 1 u u 

2,4,5-TP/SJ.lv~~ ug/1 { .-. 0!10 <G' 050 {0.0'::10 

ftoildHI't pi.:l/1 (5.00 (5' 0 0 C5. Ou 

Gras;s Alptu pCJ./1 <5' 00 (5. 0 0 ( 5' ou 
Cross hu pC1/l < 4, Gi <8. OG (I;. 00 

Coliforl'l b•c t, c:oiaU"'l (2. 0 0 ( 4 . 10 \2. 2U 

Chloridt.! I'IQ/1 170' 170. t ~~ u.' 

Iron PIJQ/l 5' 11 I, 84U 0. 4~0 

Meng•nes;c 1'191 1 Q' 130 I. 023 o.o"• 
Pherool<;o 1'1~11 o . oo; 11.004 ( '' 0 u o4 

Sodu"' ~Q/l 120. II 0. 2 .. 0. 

SulfHe "'9/l B'iO, 1000. t:hHI. 
-~ ..... 

' ,_ ' 

Tl.~~ gf EJWCUllon: Ob/ltl/84 151 0,0 •d1 ,.,Uti 
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{ 
'----

Allen Park Clay M1ne 

Cro110d 'darer Morntoring 0.>1d 

Drtnking Water and Weter Quallt~ Par-aMc.ters 

D41fi S.oRpled: 05-D0-82 07-14-82 IIJ-26-82 

Paraf'leter 

Stene. Feet 005.12 

Ars.enlC fllg/l <a. ou < n. o u 1 (fl. 0 u 1 

a . aoa 'n. a;.; o { &. (1~0 

0 . 006 <D. 0 u3 

Chr oii'HIHI Ul. 005 

Fluorid~t 1. 30 1. 0 0 1 ' 0 u 

0 ' 01; ( 0. 0.1 u 

Mercury Ag/1 ( 0 . 0 ijj)~ 0.0005 {0 IJ ou: 

o . o 1 a 

SelfH•H'"" i"!Q/1 { 0 ' 0111 (1. 0 I 0 <G. Ill U 

c -_, .. ,~1 0 ' 0 '3 iL tiLU 

Endnn ( 0' 100 u. tuo <I. 1 u u 

Ltnd.ane ug/1 < o . 1 o; <I, 11.1 u 

Methuyc.h11r IIQ/l ( 0. 5~0 {G' 50 0 

ug.'l ( 1 ' 0 0 (I. 0 0 { 1 . il u 

2,4-l) IHJ/l < 0 . I 00 

< 0. 050 

( 0. I 0 0 

'e. o~o 

<I. I 0 0 

) 
<2.08 <5. au { ~, D ~ 

Cross Alph.s pCt/1 <5.00 <5-' ou {~.!hi 

~Cal I ( 4' 0 0 (4' 00 ( 8' 0 0 

CaliforFi Beet. <2.0 0 (4.00 • '00 

Ch lor Hie !40' !50, I 4U, 

Iron !. 71 I .20 D.~dU 

0. 023 o. uo~ 

Phennls ( 0' 004 (I. 0U4 

SodiuR Bo.o BB. 0 l t!U. 

Sulfeu 190' 200. 7U' 0 
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All&n Pirk Clay ~lne 

W'ound W.itlir 1'\onltortnq O•t• 

Wtill; 102-li Do~n CraD1ent 

D• tt s.,P hd: 08-11-81 

------------
Paroil'leter Un1ts 
---------
St .n ic F .. t 003.22 

Ar sen 1 c ~g/l <0.00i3 

S.:..~ iul"' l'tQ/l { 0.100 

C•d.J'ULII'I 1'\Q/1 < 0. OlC 

Chru•lul'l "'Q /l < 0 . D 11 

F'luoride .. q/1 L-42 

lao. a l'tljll 1 { 0 ' o:.o 

Mercury 1'\g/1 <U.OG62 

Nl-:-rste r~g/l ( 0' 150 

SE' l i'til Ul'l l'hJil <0.06i3 

Sil11er I"'Q/l < U. Ill 

E.ndru, uq/l ((I' llDi2 

l.lno•ne ug/1 {0. 104 

l'leth01JIChor ug/1 ( 0. 010 

To 1-'Ph'='u"' uq/ 1 ( 0 . 8 Q5 

2,4-D uq/1 <0.111 

2,4,5-TP!Sllo,~e• ug/1 <I , 0 0 l 
) 

il:idH!I'I pl.,;l/1 {5. 10 

C.ross A.iphoi pC1/l (5. ou 

br oss be'• pC:.L/1 (~. 80 

C~Jllfer,.. &.;c. t. co/1001'11 4. 0 0 

Chlorleli:> f'lg!l 131. 

Iron 1'\~/1 { 0. 039 

,lt.it'ginese "9/1 <0.011 

Phenols I"'Q/1 ( 0. 005 

Sodiu"' 1'\q/1 1 00' 

Sulfite t'lg/1 1200. 
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Allen Park Cl.1y l'hne 

Well: 102-D Down CraDunt 

UnJ.1"' 

S t .auc 001 .il 601 .-bt: ~99 .1~ 

Rg/1 < o . o t n <1.001 <0.001 

< 0 '041.i (0.020 <1.100 

0 . OUb 

ChiGI'IlUI'I _ Ag/ 1 < 0. OU5 I.DU6 I.Oub 

F1 uer lde 1 .30 1.00 1.00 

Lea a peq/l 0. 011 (6.010 &.010 

l"'erc~ry <0.0002 <D.Ol.l02 < 0.8002 

Aq/1 !O.Oli 8.270 <1.010 

Se lttr. :uurt ( 0. 01& <t.OliJ O.lllO 

c S1lver 0. DIG 004 a.uu<.~ 

( & • 1 u u 

(0.100 (1.100 

(0.059 <1.500 <0.501.1 

Tozaphene ug/1 (1.00 (1.00 ( 1 • D D 

2,-4-1) IJg/l (0.100 <1.100 <1.100 

&.050 <t.O:iO ( 0' 0~0 

<5.01 (5.01.1 <~.uo 

<5.00 <5.00 

Gross &~le pCl/1 <B.OD (4.0U <". au 

<2.0U (4.00 {~' 20 

Chlond&- f'lq/1 140. 140. 140. 

0.538 5.10 

ll.02J 1.041 D.OlC 

Ph@ofiols l"!g/1 <0.004 (i.OU4 (I. 004 

9;,o 97.o 20U, 

910. 9b0. 81 u. 
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Drinking W.ater •nd Wo~ter Cwo~l1ty r.,-,.M.oters 

D•h S•l'\pl~d: 08-11-81 
------------- ' 

?.ar•l'tett:"r lk'll u. 
---------
St.iflC r •• , b03.~2 

Ar sen lC ... g/1 <O.OOU3 

b,H'ill~ l'llg/l ( 0 .tOO 

C.adt'lllll"' 1"19/1 < 0. OH 

Ctlr Ol'llill'l l'!g/1 (0,011 

Fluonde l'ty/1 1. 31 

Le•d l'!gll < o , osn 

Merc11ry ,..g/1 <O.U002 

Nltrcte 1"191 1 {0·.100 

s~l<a>n!l.!l"' RQ/1 <O.Ou03 

Sl l w•r ... q/l {0.110 

Eodrtn UQ/1 <0.0002 

Lwdo~ne ug/1 <C. 004 

)'If=· ft, 0 II'CI'IOI"' wq/l {0.018 

Tu.aphene llg/ l {0,005 

2,4-P vQ/1 ( 0 • 1 01 

2 1 4,5-TP/Sllwex IIQfl ( 0 . 0 01 

R•d!IIP'I p(;l/1 ( 5.10 

Gross Alph.i pC1/l <~.00 

Gr os~ &eti pC1/l <5, DO 

Coli font il•c t co/1QQ,..l <2' 00 

ChlondP. 1'1-J I] 2!. I 

Iron I'!Q/1 ( 0.130 

Kinginils.• ,..~; 1 < 0 . D 1 D 

Phenols 1'1~/1 (0.005 

Sodll.ll't l"'g/1 b. Dl 

Sulf'ilte I'!Qil 40.0 

T1P1= tf (JeCIItun: Oo/18/84 1510.0 9111 htlLI 
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Al hm p,.,. k Ch~ Mtr1e 

( G.reufod ial.t tsr Muni tonnq D.or.o 

Dr1nitng Wclt!i 4fld lr!cter Qu.ollty Po~roH'It' I Wl"l> 

W~r~~ll: 1 OJ- v Down Grc.du.!nt 

Date S<~~nplet!: O:i-66-92 07-14-8:! 1 0-2edl;; 

-------------
Parat'leter Un1r~ 

--------
St.atic Ft@t 603.65 601 .23 oQ 1 . 20 

Arsen!c 1"19/l ( 0. 001 <O.Ofil ( 0 . OUJ 

&cr1utt Agfl { 0 . 020 <o. o;,o <I . 2U U 

C.itdl'lliH'I 1"1(,111 0 . 0 07 i.OOb <U. OU3 

ChrofHUA I'Hj/1 0. 026 <D, 0 U4 <I . Ou~. 

fluonde Rg/1 1.50 l. 00 I . OIJ 

Ledd l"'g/1 (0.010 <1. 01 0 <U10 

Mercury PHJfl (0.0002 { 0' 0 u 1)2 (0.100~ 

Nur.;.te ngd ( 0. 01' . 0~0 <a. o 1 o 

Selentuf'l Ag/1 ( 0 . 010 ''· 01 u t I. 0 I U 

c Sl-hel" l"'g/l 0 . 0 05 1. oo.; IL 0 lrl 

Endrt.n ug/1 ( 0 . 1 00 <1.100 il. 100 

Lina•ne ug/1 ( 0 . 110 <I. 1 0 U (!. 100 

l'tethu~chor ~;~gil ( 0' 500 { 6. 5iJU ( 0 .':.!01.1 

Toxaphene ug/1 ( 1 . 00 ( l. 00 { 1 ' 0 0 

• 
2 1 4-D ug/l ( 0 . .100 (1.1 0 0 < 1. 1 0 U 

2,4,5-TP/Silvex uqil {1.050 (!I, 0~0. ( 0. O!:!U 

R.:u11 uA pC1/l <2' 00 \5,Ult { 5. 0 u ( 
Cross Alpho1 pC1/l ( 3. 00 ( !i. 0 0 { ~. 01.1 

Cross !!leu pC1/l ( 4. 00 (4.00 ·~. 00 

Collforl'l &oct. C.G/1Q(IM1 12.00 (4 .10 5' 10 

Chloride Ag/1 1 30. 14U, 13U. 

lr on 1"1\j/l 1. 00 t. 9UO 6. oo 

i'lengantt~oe Ag/1 0. 023 I. o 1 e 0. 0 ;7 

Phenol.:. Fig/l ( u • 0 04 I. GOb ( 0' 0 04 

Sod lUA l"'i,)/1 8.70 85.0 1b0. 

Su lf .ate M4Jil 700. 790. 84U. 

r. ... ef Eurcullr;n; Ob/18/84 151 0. 0 ... MUll 
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Wlill: 10-4-0 Duwn Cr .. da•nt 

Unna 

St<itic Fnt 603.81 

( 0 .. 0003 

~0.180 

(0.010 

(0,011 

Flworide l'lg/1 1.31 

( 0 ' 050 

(0. 0002 

Nitrete f'tQil { 0 .110 

< o a 11 

Endnn ug/1 (0.0002 

Lind•ne ug/1 ( 0. 00~ 

( 0' 010 

( 0. 005. 

( 0 ' 110 

2,~ 1 5-TP/SllveJ ug/1 ( 0' 001 

lhd llll"t pt.: ill <5.18 

Cross Alphe pC1/l (5' 00 

(~' 00 

4.00 

Chlonde I"Q/1 HO. 

Iron 1119/l ( 0' 130 

0. OoO 

Ph~noli rtg/1 { 0. Da5 

1 uo' 

1350. 
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All~r1 P~rh Cl~v ~lne 

("~ Crovnd U.,.tt>r Montt11r1ng D111te 

Dn.nkinQ W<111er <l!Od Y.; llil'l' Quoihty Paie/'1<~.'1 t!iil 

Yiiill: la4-D Down Grad tent 

Date S.i!f'IP ll::'d: o~-oo-8~ 07-14-82 H· 2t.-8~' 

-------------
Par Cf'l~ r ~r UnttS 

---------
SlGtlC Ftrtl't bU4 .32 bi4. 3c OIJ4. j,! 

Ars.€n lC Ry/1 < 0 . 00 I (ft. o 1 a ( 0' au 1 

bariuR f"'!$11 < 0 . 04~ <I . 0~1.1 <I. I u U 

C<idi'HUI"' ~~11 o . a 1 o " . 0 ijj <B. U u J 

ChroAiYR Aq/1 { 0' 005 .012 I. 0 1J 

Fluoride f'lg/1 1. 00 I. 90 0 1 ' 0 0 

Lead f"lC]Il ( 0 . 0 I 0 <I. 0 1 u o. o.· u 

f'terc:ury Rq/1 ( 0. 0 06.2 <I. ou.:.: < o. o a 1.1._' 

l'tltrate Rq/l ( 0 . 01 Q .2.3U 0. 2':iU 

Selen11H'I Ag/1 ( 0' 010 1. o 1 a {0. i) l u 

c S ll11er AQJl 0 '009 I. 604 o. 01: 

Endr1n v-g/1 <O.!Gl < 0 . 1 0 ll (i IUU 

Lindanr: ug/1 ( 0 '100 <B. I U 0 (I. IOU 

1'\ethor.ychor ug/1 (0.500 < 0. 5UO <O.SOU 

To:xapnene. ug/1 (! . II {j '00 ( 1. 00 

2,4-D ug/1 < 0 , I DD <O, I 0 0 <1. I 0 U 

2,4,5-TP/Sllvex ug/1 (i' 050 <I. 050 {0.0~0 

li!. id l\11'1 p_C1/1 < 5 , DO <5. ou (5. OIJ 

Gross Alphs pCt/1 ( 3. 00 (3. 00 (:.. 0 6 

Grtss fleta pC1/l ( 4. 0 0 <4. au I 1 . 0 

Co1tforA if<iiC t. c o/llHlAl <2.00 ". 00 9. 2D 

Chlortde Agfl !51. 161. 140. 

Iron My/1 4.31 9.~0 ~;,.1 

Mang.anese AQ/1 0. lbO I. 042 0. 1 0 0 

Phenols f"gll ( 0. 104 (1.004 \1. OU4 

Soduu•1 FIQ/1 110. 88.0 210. 

Sulfate Ag/1 1200. !300. 120 0. 

Tll'li! of Eu~c.~.~tuan: ll6/UV84 1~10.01'dtMon 
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Attachment l6 

Table 2 

Well: 2-D Down Gr~d1ent 

* * Well B~ckground SG~Pllng Oato * * 

D•te S•"p1ed: 08-10-81 05-06-82 07-14-82 10-26-82 

St~i'tiC Fee-t 600.67 ~99.01 600.68 60 0. 68 

pHI 7.70 6.91 ?.7:i 8.70 
pH2 7,90 0.95 7.76 8,70 

pH3 8' 00 7.01 7.73 6.70 

pH4 8. DO 7' 09 7.76 8,70 

Nu,..,ber of Si~,..,ples 4 4 4 4 

Melin V•lua 7.90 6.99 7.75 8.70 

Voiri.ance 2.·ooE-o2 6.13£-03 2.00<.-04 O.OOE•OO 

5p,C•nd1 UMhOS/CM 250"0 . 2295. 3054. 2250. 
Sp.Cond2 YMho-s/cM 220 0. 2085. 2963. 2244. 

SQ,bondJ,_M~he§/CR Z4UO. 2187. 2980. 2252,. 
Sp. Cond.4 U~hll'i./CM 220Q. 2127. 287:J. 2250. 

Nu,..,ber of S.a"'pl~s 4 4 4 4 

l'tein. Value 2325.0 2173.5 2973.0 2250.5 

Variance 2.25E+04 S.31E•C3 S.44E+03 2.50£+01 

TOCI "g/1 7.70 20.0 3.00 1~.0 

TOC2 .. g/1 7.00 20.0 5. 0 0 20.0 

TOC3 .. g/1 7.70 19.0 :5.00 17' 0 
TOC4 ,.g/1 7.60 19.0 :5.00 16. 0 
Nul'!.ber of Sa"'p les 4 4 4 4 

l'te4ln Value 7. 50 19.50 ... 50 17.00 

V•riance 1.13£-01 3.33£-01 1.00E•OO 4.67E•OO 

TO XI f'\Q/1 (Q,OO':I 0.012 a .. o::9 0 . 0 I 0 

TOX2 .. g /1 (0.005 0.016 0.033 0.017 

TOX3 .. g/1 (0.005 0.015 0. 046 0.026 

TOX4 .. g/1 <0.005 0.014 0.027 0.038 

Nuf"'ber of Soif'\ple~ 4 4 4 4 
Me•n Value 0.005 0.014 0.034 0.023 

V•ri•nce 0.00[+00 2.92E-06 7.29£-05 1.46E-04 

Su"'"'ary Of 8.ackground D.ata 

Par.af'\eter l'tean V.alue V.ari.ance Nuf"!ber of SGt"\ples 

--------- ---------- ------- -----------------
pH: 7.84 3.9BE-01 16 

Sp.Cond: 2430. ~ 1.15E+05 16 

TOC: 12' 13 4.33£+01 16 

TOX: 0.019 I. c4E-04 10 

Ti"'e of Execut1.on: 02/23/83 073 0. 2 est Wed 
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Table 2 (Cont.) 

Ground Y~ter Monitoring D~ta 

Well: 102-D Down GraDient 

Dete S~Mpled: 08-10-61 05~00-92 07-14-82 10-26-82 

ParaMeter Unit~ 

Stetic Feet 603.22 601.77 601.68 599' 15 . 

pHI 8. ~0 7.30 7.20 6.70 

pH2 7.3n .7. :?0 8.70 

pH3 7.30 7.20 8.70 

pH~ 7.30. 7.30 8.70 

NuMber .~ S.aP~ples 1 4 4 4 

Mean Va 1 ue 8.40 7.30 7.22 8. ~0 

V<iri.anc:e 0.00£+00 6.36£-07 2.50E-03 O,OOE+OO 

Sp.Condt uf"'hos/C:/'\ 250 0' 2993. 25:-'4. 239?. 

Sp.Cond2 t.tMhos/ct"'' 2997. 2664. 2398. 

Sp.Cond3 Uf"'h OS/CM 2973. 26~11 . 2358. 

Sp.Cond4 Uf"'ho<;ICM 29'40. 2Q30. 2378. 

Nuf'l.ber of SCd"'pl&S 1 • 4 4 

c Mean Value 2500.0 2975.8 2617.3 2381 .5 

Variance O.OOE:+OO 6.78E+02 4.06£+03 3,t6E+02 

TOC1 AQ/1 5.00 9.00 21 '0 16.0 

TOC2 MQ/1 12' 0 15.0 ~·4' 0 

TOC3 Mg/l 11.0 17' 0 23·0 

TOC4 "9 /1 13' 0 19.0 16.0 

NuMber . ~ SaMples 1 • • • 
Mean Value 5.60 1.1 . 25 18.00 19.75 

Qariance O.OOE+OO 2.92£+00 6.67E+OO I .89E+U1 

TOX1 "g/1 0. 0 08 0. 011 0. 035 0.015 

TOX2 "g/1 0.006 0.010 (0.010 

TOX3 "g/l 0 '006 0.010 0' 016 

TOX4 l-\Q/1 0.007 0.010 0' 013 

NuRbef" ·~ Sin''lple.os I 4 4 4 

Mean Value 0.008 0.008 0.016 0.014 

Veriance O.OOE+DO '5.07E-OO 1.50£-04 7.00E-06 

SUf"lf''\GI"Y •• Background D<01t.a 

P<if"Gf'li!H!f' Mean Value Variance NuMber of S<lMPlt?S 

--------- ---------- -------- -----------------
pH: 7.79 4.94E-01 13 

Sp.Ccnd: 21>46.0 6.29E+04 13 

TOC: 15.51 2.94£+01 13 

ro•: 0' 012 5.7\E-05 13 

Ti~e o~ E~ecu,ion: C2/2J/8J 0730.2 est Wed 
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Table 2 (Cont.) 

Ground W~t~r M~n1tor1nq P~t~ 

Well: 103-0 Do~n Gradient 

Date Siil'"tp led: 08-10-81 05-00-82 07-1 ~-82 10-26-82 

PiiriMEter Unlt; 

Stitic Feet 003 .. 52 003.05 001.23 001 '26 

pHI 8.&0 7.02 ?.70 9.70 
pH2 7' 09 7.70 8.70 
pH3 7' 11 7.70 8."10 
pH4 7.12 7.70 8.70 
Hu,.,ber of S.tl'"lples 1 4 4 4 
f"t~.-n Value 8.60 7.09 ?.70 8.70 
Viiri.ance O.OOE+OO 2.03£-03 o.oonoo 0.00[+00 

Sp.Condt ul"\hos/cf"' 300. 2C.2?. 2441 ,. 2352. 
Sp. Cond2:. u,nos/c, 26!1··1. 2468. 2308. 
Sp.Cond3 UMho'i/CPI 2583, 2450. 2294. 
Sp.Conc4 Uf"'fh1S/CM 2616. 2438. 2288. 
Nuf"'ber of Sc.Mp les 1 4 4 4 
Meer1 Voilue 300.0 2606.3 2449.3 2310.5 
variance O.OOE+OO 2.96£+02 1.82E+02 8.36F+02 .. 

TOCt .. g/1 5.00 4.00 12.0 26.0 
TOC2 .. g/1 5.00 14' 0 ::n .o 
TOC3 Ph~/1 6.00 14.0 22.0 
TOC4 ~"Q /1 6' 00 9' 00 21. 0 
Nuf'\ber of S.al"\p les 1 4 4 4 
f"lein Value 5.60 . ~· -.1 .... .J 12.?5 22.:.0 
V•riance O.OOE+OO 9.17E-01 S.58E+OO 5 .67£'+00 

------- ------ -- . -- -------- -- - - -- ----TOX1 MQ/1 0. 02T <0.005 0.010 0 . 01 0 
T0>:2 .. q/1 (0.005 0.054 0. 01 0 
TOX3 .. g/1 <a. oo5 0.010 0 '014 
TOX4 .. g/1 (0.005 0.010 (0.010 
NuMber of SeMp le<S 1 4 4 4 
t1e•n Value 0.029 0.005 0.021 0. 01 I 
Vari.ance O.OOE+OO O.OOE+OO 4.84E-04 4. OOF-06 

Suf'\M<illl"'_y of Background D.ata 

P•r•"eter f'le•n Value VOilr1ance Nuf'l:bE'r .~ SaMples 
--------- ---------- -------- -----------------

pH: 7.89 4.89E-01 13 

Sp.Cond: 2289.'!i 3, 72P05 13 

TOC: 12.74 5.78£+01 13 

TOX. 0 '0 14 .1. 87E-04 13 

' '-
Tif\e of Ex~cution: 02/23/83 0749.7 est Wed 
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Taole 2 (Cont.) 

Allen Park Clay M1n~ 

Ground W~Ter Monit~ring o~ta 

Well: 104-D Down Gradient 

Static Fee't 603.81 004.32 604.32 604.12 

pHI a.oo 6,69 7.70 8.30 

pH2 6.90 7.68 8.20 

pH3 6.91 7.68 8,20 

pH4 6.90 7./,7 8.20 

NuMber of SaF~ples 1 4 4 4 

P'lean V.slue 8' 00 6.90 7.68 9.23 

Yar i.ance 0.00~+00 6.61£-05 1.'58E.-04 2.50E-03 

Sp.Condt Uf"'hcs/cM 2550. 19SO. 2817. 2.b98. 

5p.Cond2 UMhus-./cP'i 1¥60. 2BR":.. 2f!C2. 

Sp.Cond3 Uf"'h os.lcM 1980' 2885. 2838. 

Sp.Cor.d4 UMho~/CM 1920' 2852. 2871 ' 

c NuMber of S.aMp leo::. 1 4 4 • 
Me<i.n VGlue 2550.0 1960 '0 28~j9 's 28.~7. 3 

Variance o.OOE+OO S.OOE:+02 1. !l5E+03 6 .14F.+02 

TOCl •'911 6.&0 7.00 6.00 11 . 0 

TOC2 MQ/l 10 '0 12. 0 15. 0 

TOC3 f"'g/1 a. oo 14. 0 10 '0 

roc• ~Q/l 8.00 1.2. 0 12.0 

Nuf'\ber of SaMples 1 4 4 4 

Mean V.:elue 6.60 8.25 1.1 . 0 0 12.00 

Variance O.OOE+OO 1 .58E+OO 1. 20E+01 4.67£+00 

TO XI "g/1 <o .oo5 <0.005 0.010 0.024 

TOX2 .. g/1 (0.005 0.024 0. 018 

TOX3 f'IQ/1 (0.005 0.010 0.010 

TOX4 AQ/1 <0.005 0.048 0.920 

NuMber of SaMples 1 • 4 • 
Mean Value 0.005 0.00~ 0.023 0.018 

Variar~ce O.OOE+OO O.OOE+OO 3.2\E-04 3.47E-05 

SUI"lA.Sf'Y of Background D.ata 

ParaMeter Mean Value Ver iance NuMber· of S.;.Mp·lt;-S 

--------- ---------- -------- -----------------
pH; 7.&3 3.C9E-01 t3 

Sp.Cond: 2561..4 t.S2t+05 13 

TOC: 10' 12 8.20£+00 13 

TOXz 0.01~ t.~~E.-04 13 

-224-



/ 

Table 2 (Cont. ) 

Allen Park Clay Mine 

Ground Water Monitoring Data 

Contamination Indicating Parameters 

Well: 5-D Up Gradient 

!L,.-ric F~ttH oas.;9 a.&S.J;:· ~5.oi5 Dil-4. a• 
wrii i.Oi 7.~~ ·""' Hl.2 ;I~ 7 .2& 'i.;;,a 10.2 wri3 i .31 i.i:.7 I G .2 !fii<( 7.34 7. bii li.2 iiiii'Ai:~r of ~I'W i.el:o 4 4 • rlt!.t;ll v .. -: .. ;.~u i.:.:. 7.:.,~ l'' 2i Yo~rl.4llLk 0 , i~:C.· !j G 3.50i-is4 i . iSi-tJ2 a. U~i•UY 
~.C12uCl ;;Rhalii>lc:l'l :~~. 2:1 ~(}. ]99iJ. 17a:5. ~;,;. C om:;.Z ur;il u'a/ C.Jlil 2i Q9' 171 b. lS-,j~. ~. ... ~ 

:;; .:,.G;<C.J \IAho.,h •• fl 2121. ~?Z'r. ! ?;t Sc. ~~,m;o4 tii'"H tno/ t:"' ::Hu. !95~ 1&011. it~l'!u~r ,; =•11\VJ..ita i 4 4 4 ""•II Vo~lua 1::;.~ ,Q ::~z~ .~ i1~~.3 lS:9.0 '•'<JrlOIIiCII I. ;;~ ... gjj b.H~:.•U:::. ~ . .:;;t .. "02 !. 17E..-~J 

iOC! ~~tyil 9.iiJ e.uu 21. 0 Z! . I iJC;; ~~~~:'l ~- 60 Hi.il 2\: .I i-;;~3 l'tg/i. :;. . ~6 li:I.U ~- ev T:4.,. ,.~;1 o. ua 2ij' ij ~3. i • ftt~i!l' of s ..... j.Jh:a j • 4 4 r.\.:.11 Vo1lw~ 9. li 5.50 t? .::::.. :?!L75 '<ifll'l.OUII:,Q B. 8~~:. ... ;70 3.3~t:-O! 2.zsi ... uo 9.l!Jt;. ... Ul 

F lJA1 ~~~~/1 ~. iUO 1.064 il • G2l TC).;;:. 
"'~·· 'l 0. ili •• yj.;:_ ' . G•t jQJ:J ""Jil 0. 1!9 i. O:C:-": e. ozs i0A4 I'IT.j/1 u .laS a. o::.= a. a~.2 ;..,.t..:r of So~l'lwle~ 0 4 4 4 lil.:~n V.11l1;e o.ooa I. ~~i I. 530 v.,.l<i!IIC.• 2.9~-lo 3. 4it:-ii4 7 .CYe.-i;, 

SUI'II"'<ilrt of i•r; aqr tuiJC) D.11tc. 

PV"<iir.e'l.•r 1\wiil IJ,;Iln V<i!:"i.Oint.it Jliai'IOei'" of Soii,.,glu ---- ----- ----- ---------
pri: a.~ 1.6-ti:.+U ll 

Sv.CQ:uC: 1 y::;: .• J.li.E.•:i-4 n. 
\::it.; ~;, .~Y i' 4:.-:. ·~; lJ 

''\ :a;,;: u. ;.:.:. '· .:::.-Ziir! ;.: ··-
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Ground W.- tor Monitoring Date 

Units 

Static: Feet 

COD Ayll 

Iron rtq/l 

Chlondtt Agll 

Sulfate Agll 

Sp. Conductance ~rtho~/cM 

pH 

pH 2 

pH 3 

pH 4 

TOC l 

roc z 

TOC 3 f't\l/1 

TOC 4 

CalciuM ng/l 

HagneslVR AQ/1 

lhcarbonete 

Nltrogen-Nitrete Ag/1 

Phenols 

Chr OMi UPI Plg/1 

Cadtn UA l'tg/l 

Lead 

bOO.o7 

2.00 

150. 

1 (150. 

2500, 

2400. 

2200. 

2200. 

7. 70 

a. oo 

7.90 

B. 00 

7.70 

7 .II 

7 76 

7 .1>1 

208. 

110. 

100. 

200. 

0.500 

(0.100 

D.OOZ 

0 • 0 08 

(0.0!1 

a. 241 

( 0 . 050 

Dt..'t9/84 

Attachment l6 

1U41.3 td1 Tue 
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Allen Perk Clcy I'll in~ 

Cround i.i.ater Mon1 tonng D • .tc 

Add1 tienal W01ter- Qu.alit~ P•r•l'lt!lt;rs 

~ell: 2-D Down Gr-cda.•n t 

II• t ... Scl'lplwd: o~-ob-92 07-t 4-S~ 1 U-2o-tt~· 

-------------
P•rcru~ter Units 

---------
St.nlC Fut 599.01 bO 0 . 69 bOII.bj;j 

COD 1'19/l 

Iron Mg/l 5 .u 0.940 0' 4!:.111 

Chlar 1de: o'tQ/1 !50. 170. 170. 

Sulfilt' I"'':Jil 1050, 1000. bbU. 

Sp. ~Cona~.~c.unc.e Ul"'tHHo/tl'l 229~' 3054. 2~~6. 

Sp. Conduct•nc.e Ul"'hll'i.ltf"t 2085' 2963' 2;.:44. 

Sp. Cond~.~c.t•nc.w \ll"'hGr.iC.I'I 2187. 2980. ~~~~' 

Sp Conaucunc.e ul"'ho'i/1~"' 2127' 2.87~' :z:.:~o. 

pH b. 9! 7.75 B 70 

pH 2 0.95 7.70 6. 70 

pH 3 7.01 7. 73 8.7U 

pH' • 7. 09 7.7• 9.70 

roc 1 ,..~/l 20 .I 3.00 15 .I 

roc z ... q/1 20. I 5. 0 0 20. 0 

TUC 3 M.f.'l l9. ~ !...aw l ~·. lj 

TOC • "'9/1 19.0 5.00 to.O 

C•lciul"' l"'g/1 

Sodiu,.. "')ll 120' 110. 240. 

l'\•gneslvl'\ r~g/1 

Blc.ilrbon.ilte "'g/1 

AI"'I"'Onic-Nltrogen l'lg/l 

N1trogen-N1:rate ... g/1 < 0.010 I. 01 0 {0,010 

N1 tr ogen-Ni trite "g/1 

PhenGls l'lg/l 0. 004 (1.004 <I. 004 

Chr Ol'li u"' l'lljj/1 0. 050 I. 01 0 I.Olb 

C.idl'liUl'l ... g/1 0. 023 I. OOb <O. 0 03 

Lead f'lq/1 0. 093 I, 030 <0.0!0 
-"-,\ 

~•P the leoe I'IQ/1 

fl.,.• of Exeoc\.ltion: 00/19/6~ 1040.3 edt he 
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AlhHl P01rk Cl,jy •hne 

~-
(;ro untl W..11er Mon1 t H .ng De;e 

Aud1tun.al Wet er au .. ll ' Poi!r.;;.Rel~r~ 

Well :• 2-D Down Gradunt 

Date SaApled: 04-20-83 oa-z.:,-w 
-------------

Par.lH"l&ter UnlH• 
---------
Statu:: Feet co 0. 74 bOO.b7 

co~ Aq/1 11fi. 

Iron AQ/1 2.20 

Ch 1 or Hltt 1'19 /1 1 'IU. 

Sulf.H£> Fig /1 1 21 0. 

Sp. Conduc tonce URhoi/C/'1 2700. 

Sp. Cunducranca IIPihC'iu/C/'t 2.600. 

Sp. Conciuctance UAhos/c.M 2o00. 

Sp. Con due unc.e IIRhQ$/cA 2600. 

pH 1 7.40 

c '" 2 7. 40 

pH 3 7 . 50 

pH 4 7 .bO 

TOe PIQ/1 31.0 

TOC 2 Pig/ 1 14. 0 

10.: 3 M>d/l ;:;,, 

TDC 4 Mg/l 32.0 

Calc.iul"' Ftg/1 340. 

Sodlul"i Flg/1 120. 

M.agr,esluf'll AQ/1 23~. 

tilcArbonata F!Q/1 350. 

ARAOI"llol-Nltregen AQ/1 I. 1 0 

Nltrogen-Nltrate Ag/1 0. 04 0 

Ph tr o.gen-Nl tria Mg/1 ( 0' 020 

Phenols RQ/1 

ChroMluA AQ/1 <!L 020 

CadRiuA Rg/1 

L Lead Rg/1 0. 440 

Naprhelene rtgll 

hFit: ,, Eaec.ution; 06/19/64 114 0. 3 od 1 r,. -228-



Unit._ 

Sut 1.: F~trt 

COv ,.~; 1 111. 

Iron I"Q/1 3.31 

Chlor 1d• ltQ /1 170. 

SuH,.u .. Q/l 20GQ . 

pH 7 .bO 

TOC I 11.1 

TOC ·:: 

TOC ~ 

TOC 4 

210. 

Sodu,.. 111. 

1'\eqne~llll'l .. Qi 1 150. 

I'IQ/1 l2U. 

(I.U20 

•. 020 

( 0 .120 
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Well; 5-D Up Gr.idlent 

O.ote 5dAp1ed: 08-lQ-81 

Stene 

COD 3.80 

Inn i 0 • OJQ 

Ch 1 Ol'ld!O' 126. • 

24il. 

15~0. 

Sp. Condu.::.Hnce UAhoslcA 

Sp Conductence JIAhoslcA 

pii 9.oo 

pH 2 c pH 3 

pH 4 

TOC 9.11 

TOC 2 RQ/1 

TOt: 3 

TOC 4 

Ag/1 11.1 

Sod1u1"1 1 00. 

1011. 

At;j/1 &75. 

0. 300 

Nitraqen-Nltrate Ag/1 <0.002 

Nltrogen-Hltritw ~~tg/1 ( 0. 1 00 

Phenols ng/l 0. 021 

ChroniuA Ag/1 <0.010 

< 0 • D20 

Lead 0.050 

Naprhelen~ Ag/1 

111'11!- of Execunon: Ub/19/84 1140.3 edl Tue 
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GrounLI W.it~r Monitonng Ditoio 

D"'tw So~rtphd: 05-0C.-82 07-14-B.-? tll~2c-tl.~ 

Sut ic 

COD ~/! 

Iron l"tQ/1 

Chhride r~g/1 

Sp. CondL.tC:to~nce Ul'lhas/c,., 

Sp. ConductinC:e Vl"thos/cl"t 

pH 2 

pH l 

pH 4 

TOC 1 

TOC 2 

ru: 3 

TOC 4 

Cilc:iurt 

S Od'll.U'I 

fl'lq/1 

,.g/1 

co~. 12 

1. 70 

140. 

190. 

2100. 

2109. 

2121 . 

21 a o . 

1. 32 

7.29 

1.31 

7.32 

5. DO 

!. ' 0 Q 

6. 80. 

85.1 

1.010 

< D , D 04 

{ 0' oos 

0 ' 0 0(. 

0. 011 

1. 2.0 o.eao 

t5D. 140. 

200. 

1990 . 178~. 

1918. 1800. 

1939. 1791. 

1954. lb:OU. 

7.44 1 0' 2 

7.50 10 ._2 

7.67 18.2 

7.00 10.2 

21.0 21.0 

16. 0 211.0 

13. 0 9. Oil 

20.0 33.0 

88.(1 180. 

1.250 {0.010 

(I. 004 (I. 004 

1.016 1. 0 1 9 

(1,003 (I. 003 

(0. 018 .091 
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Allen Pad Cl.&y Mine 

Additional Water Quo!!llty ParolMeter~ 

Well; 5-D Up Cradunt 

Urn.t= 

Stauc 

COD Agll 

Iron rqg/1 

Chlonde Rgll 

Sulfate Agll 

Sp. Conduct,;nce uFihtsicA 

Sp. Conductance uRhoslcR 

pH 

pH 2 

pH 3 

pH 4 

TOC 

TOC 2 

roc • 
TDC 4 

C.alc:iun 

S.oa l Ul'l 

Mognesuu~ 

!licarbonaa 

Phenols 

Cadf'llul"' 

Ptg/1 

AQ/1 

b04 .24 005.44 

27. G 

1. 70 

1o0. 

1~0. 

1600' 

1 oo o . 

160 ij • 

loGO. 

B .eo 

8. 0& 

e. ea 

6. 00 

7. 00 

11. 0 

8.00 

3o.o 

111.1. 

bOO. 

i .830 

I. 020 

(0.020 

<0.02~ 

0. 10 0 

l1Ae of E1ecut1on: 06/19/84 li4n.J &dt Tue 
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~.,, S•l'lplatl: 0<-17-6< 

----------·--
P.-rJI"'Ihtl" Unlf!t 

---------
S.urlC rut oo3. t3 

COt f"Q/J (4.1i 

Iren "'~/l D . Ill 

CnlerlO~t 1'1~11 150' 

S"lf•tw "lJ /l lli. 

Sp. Conch1C t•nc • """''"/t,.. 1700. 

•• Couuw~;. t•nc• wiothhohl'l 

S;;. Ctnd~o~Lt•oce .IH"Ih h,t,,., 

s" Ctna>.~''""'-it ""'n•~/.;.,.. 

pH 

ph 2 

,. l 

pH • 

roc 1 "'li/l 

roc :! fll~/1 

TOC 3 oo;ll 

roc • fll91l 

Cil.:ul'l fll(i/l II. I 

S.td::.wl'l "9/l Ill. 

t'l..lqnes.! ¥"' "'l/1 161. 

llC.il"ben•le "9/l 

~1n1•-H1treg~n 1'19/l 1.600 

N1 tr 19en-H1 tr • tl• ftg/l (I' 020 

th 11"t9e-n-!ltl tr l ft lltFiJil 

Phenoh 10911 

Chruu w" "'j/1 ( 0 . 121 

Cad,.UIII't ""/1 

L••d Jllg/l 

thptn•l•n• ~Q/1 

h...e of Euc~o~tien: IJC/15/SA! 1933.0 edt Fn 
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Allen Park Clay Mln~ 

Ground W~ter Mon1tar1ng Dete 

tl.at&" S.uttpleo: 08-10-81 

Un:ia 

F' eet 

COli Mg/1 

Iron Rg/l 

$p. Conducunce Ul'lhaslc:A 

pH 2 

c pK 3 

pH 4 

TOC 

TOC 2 

TOC 4 

CelciuA 

Sodiuf'! 

AQ/1 

n~,;il 

AQ/l 

Ag/1 

Nitrogen-Nitrite AQ/1 

Phenols f'lg /1 

Cl\r oAlul'l l'tg/l 

Lead 

!. 90 

0 '030 

!50' 

1300' 

2250. 

10 ' 0, 

7' 10 

370. 

120. 

24. ® 

D, D ODI 

0.750 

D, 1 DO 

0.002 

G. 023 

0 , 0 II 

0. 026 

o , o;o 

TiRe ef Ez~tYtlon: 06/)9/64 1040 .3 edT Tve 
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Sun.c Feet S~Y .bO 582. 00 

COD 200. loO. 260' 

Iron I'IQ/1 3.3& 20.0 3.40 

ChloridE' 140' 

8~0. 1 a o o . Bbil. 

Sp, Conduct4nr.:e. Ufl'lhas/c" 1800. 

Sp. ConOuctince ufl'thos/c~ 

pH 9. so l 0 . I l 0. 0 

pH 2 

oH 3 

pH 4 

roc t 85.1 31.0 49.1 

roc 2 

rae 3 

roc • 

ttg/1 270. 

5 od lllf'l ,.Q/1 

Bic,ubonita "g/1 3~. I 

o.o3u 

0.080 

Nltrogen-Nlttlte Mg/l 0.02U 

Phenth f'lgll 

0 '020 

"Q/l 

Tifl'l& tf Executionl 06/li/84 ll46 3 edt Tu• 

-235-
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Ground idater Monitoring D.ata 

Well: 7-0 Down Gr.adient 

O.ate S.aMpled: OEi-24-83 

Units 

Static Feet 592.05 

1 00. 

iron Mg/1 14, I 

Chlor1de Ag/1 180' 

Sulfate Ag/1 11b0' 

Sp. Conductance uMhos/c" 220 ()' 

Sp. Conduct~nce. uMho£/tR 2200. 

2200. 

2200. 

pH 10.1> 

c pH 3 

10.8 

te.B 

pH 4 to .a 

TOC 49.0 

TOC 2 28.0 

TGC .:. 

TOC 4 

C.alciuA 450. 

Sod1uM 150' 

18, I 

Bicarbon,ue 40.1 

0.940 

0' 040 

(0.0~1} 

Phenols 

Lead 1.10 

N~pthalene Ag/1 

TiRe of Eacutun: Ob/19/84 11·+0.3 ~dl Tue 
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SutH. reel 

coo ,..._;1 13U. 

lrtn ,..~.11 0.530 

Ctll Or" Hh: "'91 1 tc-8. 

SuH.itr fty/1 2~110. 

Sp. Condwc t~nct '"'ho:;,/c,., ~•oo. 

Sp. CendYCt.tnce lll'lh0~/~,;1'1 

Sp. Conowc unc• lll"tho~/c."' 

Sp. Condu'-l•nc• lll"lllf,i.ltl't 

pH 

pH 2 

pH l 

pH • 
roc l"lQ I 1 35.0 

roc 2 ftQ/1 

TOC 3 "Q .·'1 

roc • ftQI l 

Ci lo ""' ft~;!l 28D. 

Stdl.UI'I .. q/1 111' 

"•;ne~a,.. AQ/ 1 15. I 

ilcirtlonetre "';11 l.OOOG 

Al'll"'on1e-fill tr eqttr• Jlll~/1 I. 900 

Hltroq.m-fht,.•te ftjJil <1.0~0 

N1t,.oQ~n-N11,.1Te ~~tQil t.OZD 

Phenth fi'Jil 

· Ct\rtl'lltP'I ftQ /1 <D. 121 

C•df'llU" .. q/1 

l••d 09/l 

N.ipTI'Iill'fl~ •gil 
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A llm Park Cloiy Phne 

Craund W.ater /'lorutor1ng Date 

( 
Ad.:htuo.al W«~ur Qu.ahty- Par.aMeter<:> 

Well: 10-D Down Gred.~.ent 

D•He SaApled: 08-10-Bl 

-------------
ParaAetr::•r Uni1s 

---------
S t oi t lC Feet b01 oS! 

COD PDQ/1 7 0 00 

Iron AQ/l 0 '246 

Ch 1tu·1d@ Rg/1 150. 

Svlf.ne 1'1(,111 2100 0 

Sp o Condi/C. tancw uMhoa/c.A 3000. 

Sp. Conductance UAhOf.ifCI'I 

Sp. Conduc"f.anc.e Ul"'hllio/Cl'l 

Sp. Conduct .. uH:e URI'Ioslc;A 

'" 7.80 

pH ~ 

( pH 3 

pH 4 

TOC 1 MQ/l 7.10 

TOC 2 AQ/l 

TQC 3 Pi \,Ill 

TOC • fllg/1 

Calo Uf'l Ag/1 370. 

Sodluf'l Ag/1 ~0 .I 

M•qnes.lul'l FiQ/ 1 21!0' 

B1carbon.alt Ag/1 ..,.~r;: ......... 
AM Pion u-Nl tr ogen Ag/1 fi.50U 

Nitrogen-Nltrate fl~/1 ( 0. 1 oo 

N1trog~n-N11rite FH,J/1 0.002 

Phenols FHJ/l 0. 009 

Chr orn UFI AQ/! 0. 011 

CedRi uA l'lg/1 0. 020 

L 
L~e.ad My/l 0 '05& 

NaptiHlene FIQ/1 

TlA1!11 of Eller.uuon: Ob/19/84 114 0 .3 ••• ru. -238-
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Allen P•rl Chy l'hne 

Cround W• t~tr i'lon1toring Dot• ,, 
Additunal 1.1• t~r Qu•li ty Pir"~Mier.,;, 

Well: 10-D Do~o~n Gr.tdunt 

D•te So~~,..phd: 05-00-92 07-14-B;! 1 U-2C-!:I~~ 

-------------
p,.,. .... ~'"'" Uni-t~ 

~ ... "'.~~---~""'-'""'""· ---------
Sto tlC Fnt 1>0 1 .28 568.03 SYO. 03 

coo ~~11 140' 300. .230. 

Iron 1'\Q/l 4. 3D I. 520 5.YO 

Chlonde l'fg /1 lbQ' 140. 

Sulfate l"'g/1 1 BOO. 1900. 160\J. 

Sp, C0nducunce ul"'hn/cn l240' 123&. 2t:l98. 

Sp. Conduct..lnce Ul"'hoi/CI'I 

Sp. Conductooce lll'lhO!i/CI'I 

Sp. Conclucunce lll'lho~/ct'l 

pH . 7.20 7.94 9. 10 

pH 2 

pH 3 

pH 4 

TOC "'9/1 27 .I oB. o 21.8 

TOC 2 "ill 

DC 3 n:.~ll 

TOC 4 "9/l 

C•lciul'l l'l(jlll 290. 

Sodiul"' "'9/1 210. 

1'\.i~nesiu,. I'IQ/1 220. 

Blc•rbon•fi' l'tQil 200' 

Al'll'loni•-Nltrogen I'IQ/1 o.~u 

Nltrogen-Nltr•te ,.~/1 O.I4U 

Nit~ogen-NJ.Tritv I'IQ/1 I. 010 

Phentls I'IQ/1 

Chral'lll.il"' 1'\Q/l 0. 011 

C.iidl"'iUI"' I''U;J/1 

li!•d ,..q/1 Q. 0~~ 

--N•pth•hne I'IQ/1 

T1..111e tf E•ecurano Ob/19/84 1140.3 ••• r,. 
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Alle:; Park Clay l'hne 

Well: ta-D Down C.rad1ent 

Per ourteter 

COD og/1 

Chlonae Agll 

Sulfate Ag/1 

Sp. Conductance uAhos/cA 

Sp. Conductenc:e URhoslcA 

Sp. Conductance uRhos/cA 

Sp. Concuctenceo uRta.-.ICI'I 

pH 

c pH 2 

pH l 

pH 4 

roc t "'Ill 

TOC 3 r~g/l 

roc • "gil. 

Cclc.luM FiQ/1 

Sod i uA Ag I 1 

Phenols AQ/1 

Chroi'HUA 

L Ag/1 

T1Ae of Execut111n: 00/19/94 U4D.3 edt Tue 

-240-



All~~ P•rk Cl4y ~rr1• 
'"\ 

Lr1und W~tttr ~llhl!orw~ ~,.,,. 

Add11lo •n•l W• twr u~ .. J Jfy p.,..,_leor~ 

\ull: 101-D Du~offl Cr•dJI'nt 

IJ•u s_,~"~Pl•d 04-17·U4 
----·--------

p., .. f"'.,., Llnlt oa 
---------
Stitlt Fe-et ~'15. 92 

COli l'tQ/1 !U. 

lr ol", l"'q/1 27.0 

Ch hr Hht I'JQ/l 1 ~~. 

s~lha "'tJil :?bOG. 

Sp. C one2 U(. t•nc., ""he-./ c.~"~ 240 0. 

Sp. C. ond ut unc • U!'\ltl'o.l{ 1'1 

Sp. Ctnauc t•r.c • ul'lnrt,./1." 

Sp. CllliHht1.H1.CI? t.JAttO},/l..~ 

pH 7.40 I ,.. 2 

pH J 

pH 4 

TOC .. ,n !9.0 

• TO'- 2 I'IQ!l 

TUC J ""'ll 
TOC • "'lll 

Cilciu,. ""'/1 Iii. 

Sod1u"' ... c;/1 121. 

~"~•9neU1tl'l "'Q/1 !Si. 

PHirbtn•tlt I'JQ/1 2o0. 

A1'11'Jtnl•·N11re9en 1'1Qil I .S~Ii 

Nltrtqwn-Nl1ritt ""9/1 8.&2' 

Nlt1'tQI'n-Nltrlte oqll I, Oli 

Pl'll!'ntl~o ""9/1 

Cl'lre111i "" "'l I I <0.121 

C•c:l~"~l "'~"~ "'9/1 
.,, 

Lud Pt9/l 

N•pt.l'lilene 1'1Qil 

-24l-
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Allen P~rk Cl~~ M1nw 

Cr gund W<iUir l'lunltorlnq Datd 
~-
I Adduionel Werer Qu.ahty PareAeter., 

k!JO>ll: 101-u Dcwn Gredumt 

D.ate SGApled: 0&-10-81 

-------------
Par•ne1er Units 
---------
Sta tlC Fee-t ou1.21 

COD FIQ/1 1.1>0 

Iron M9fl u. 030 

Ch 1 onoe Ay/ 1 13'5. 

Su lf ,ill e Ry/1 1250' 

Sp. Conduct once lu-qt\gh/CA 240 0' 

Sp. c~.~nauc 1.anc~t UFIIiQ&/CPi 

Sp. ConduCTt!nce ltFihtHi/CI'I 

Sp. Conauctsnce URhos/CI'! 

pH 7.10 

pH 2 

c pH 3 

pH 4 

roc f!IQ/1 11.1 

TOC 2 A!jjfl 

TOC ' n,./1 

roc 4 0911 

CalnuR I'H,i/1 !90. 

SodluR AI}Jl 129' 

KaqnesluFI Ag/l 140. 

incarbon.ate ng/1 

ARROnlG-Nltrog~n Aq/1 0' 500 

Nitrogen-Nltrate AQ/1 ( 0. 1 00 

Hltrogen-Nltrite AQ/1 0. 0 04 

Phenols l'lg/1 

ChroRiuR AQ/l 0. 011 

C<Otdl'lli.IA AQ/l 

c Le<~d F!Q/l 0. 051 

N.apth.alene AQfl 

TJ.AE of Execunon: Ob/19184 1840 .3 od1 Tuo -242-
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Allen P~rk Clay ~xne 

( 

Ye-ll: 101-D Down Gred1en1 

Units; 

StatlC 597.89 597.81 59'1. 17 

COD ~"~y/l 200, 210. 

Ir un 2.20 0 . 940 l.bu 

Chloride 150. l4U, 

Sulfite I'HJil 1 0 u 0. 1000. 9bU. 

2802. 2207. 2~ti4. 

Sp. Conduc:tenc.l! I.!Mhos/cl'l 

ph 7. 1 0 7. o:: 

pH 2 c pH 3 

pH 4 

TOC l"tg/1 co. o 44.0 43.0 

TOC 2 Ag/l 

TOC ... • 
TOC 4 

C.alnurt Ag/1 1 so. 

241.1. 

l'l.agnesillf'l 100. 

'Eilcarbon.aHt 130. 

Nitroqen-Nlrr.ate Ag/1 0.870 

Nltrogen-Nitrite Ag/1 < 0 .u 0 

Phl!flo li AQ/1 

FIIJ/ 1 0 . 010 

Le;rd 0 .lli 

N~pthelene Ag/1 

Ti.Ae of E.tecution: 06/19/84 1&40.3 eot Tue -243-



Unu~ 

STi11lC F .. t OU0.2b 

coo /'IQ/l 90.0 

Iron l"'g/1 17 .I 

Chlor1oc- · ~gil 200. 

Svlf~Te /'IQ/1 13<0. 

Sp. Con due hnct lll"'f101i/CI'I 2ZOG. 

Sp. Con011ct•nc• lll"'he~/CI'I 220 u. 

Sp. ConductiOC.Iil Ul'lf'ICIS/C"' 2.200. 

Sp. Conduc t•nc it lll"'h o'io/c"' ~200. 

pM 7.70 

pH 2 7.7U 

pH 3 7.70 

pH 4 7.70 

roc l'lq/1 17.1 

roc 2 1'1911 8.10 

rwc 3 1'1Qll ~2.0 

roc 4 1"'11~/l 17 .I 

CalcuH• l'lq/l 191. 

Sod1u" ,..q/1 151. 

1'\.;qne~ 1 Ul"' llllg/1 2~1. 

EilCirbOO.it£1 r~g/1 170. 

~l'lonta-NlTrog~n IIIQ/l O.o!O 

Hltrog~n-Nltrate /'IQ/1 0.210 

Hltrogen-Nitrite l"lg/1 ( 0' 020 

Phenols 1'1911 

Chrtl'lilll'l l'lg/1 {0.020 

C.idi'UU,.. l'lg/1 

Le•d l'tg/1 < 0. OSI 

Napth•lene l'lgil 

Tute of Execuuoo: 06/19/84 lO~G. 3 td1 lu 



C' 

·~ . 
lot I 

TD(. :? 

ru;: 
3 

tot 4 

CuJr: ' .. 
••• J ,, 

s,., ., 

11" Or, 

">/J 

~""' ·' . '• 
<ll~~tt,,i./i.flj 

lif, 

IZI. 

IS;, 

"•o. 
'·B:..n 

'·•::, 
'·'J• 

'· •o 

l 



Ooite Sil"'pled; 0&-10-81 

Uuts 

St~ric Feet 

coo ~q/1 

Iron ,..q/1 

Sulfite ,..y/1 

Sp. Conducunc.a UMhn/CI't 

Sp. Conduc. tolOC& Vl"'ho»/C"' 

Sp, Condwc unce · U/'lhn/CI"J 

pH 

pH 2 

pH 3 

pH ~ 

TOC 

TOC 2 

TOC " 

TOC ~ 

SodiuPI 

l'tagnes1ul"l 

!"''Q/1 

Nitrcu;Jen-Nl1r•te PIQ/l 

Hltrogen-Hitrite ~g/1 

Phenols I"Jg/l 

Chr Ol'll uPI 

,..g/1 

QU3.22 

0. bOO 

( u. 030 

130. 

1206. 

2500. 

2450. 

2300. 

2300. 

6.40 

8. 10 

8. 1 0 

8. 10 

5.b0 

... 00 

;;.oo 

o.oi 

1b0. 

100. 

210. 

D. 500 

( 0 . 1 00 

0.002 

o.oos 

(0.011 

( 0 . 011 

( 0. 050 

Tl.l'le of Euc.IJnon: 06/19/84 104i.3 tdt Tue 

-' 
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Allen P.H·k ClEy l'hne 

(;round Water Monttoru1g 041..! 

( 
' Add!tionel Wa1er Qudllty P•raAeters 

Well: 102-D Down Crelhent 

Date S<OIAplt!d: 05-00-8~ 07-14-82 u -2e.-~:l 
-------------

P.aral'!et~tr Un1ts 
---------
S1at1c: Fttloll bO 1 . 77 ;,o t. bo !J99 .1 ~ 

COD AQ/1 

Iron At,J/l 0. 530 ~' 1 0 1 '~~~ 

Ch londe fHj/1 140. 140. 14U. 

Sulfau I"U,j/l 910. 9&0. 81Q. 

Sp. Conduc1ence Uf'lhu~/CI'I 2993. 252t. 2Jif2. 

Sp. Conduct.anc.e ttf"'hG~/CM 2997. 2004. J::JYtl .. 

Sp. Conduct-ance liMhosic:R 2973. 265!. 2J~b. 

Sp. Conducunce Uf'lhC!O/(.A 2940. 2t.Ji. 2378. 

pH 7.30 7.20 8.70 

pH 2 7.30 7.20 G.iO 

( pH 3 7.30 7.20 B. 7D 

pH • 7.30 7. 30 8.76 

TOC Ml}l~ 9.00 21 . 0 1o. a 

roc 2 Rg/1 12 .I 15.0 24. D 

TOC 3 Ml}/1 1!. I 19.0 :.:J. Q 

TOC • ""j/l 13.0 !7.0 16. e 

Calc: liiR AQ/} 

SodtuA /"'Q/1 95.0 97.0 2Ull, 

Maqnesi 111"1 I'H~/1 

lhcarb.ona1e RQ/1 

AMAOni..i!-NttFoQen AQ/1 

Nl!rogen-Nitrate f'IQ/1 <!.010 •. 270 ( 0. 010 

Mit r oqen-th trite "'JI 1 

Phenoh l"'g/1 (0.004 <I. OU4 <I. Du4 

ChrOR.iuP~ AQ/1 < o. on5 i.006 I. ou" 

C4dl"li UF! l'ig/1 O.OOB <I . 0 o 3 { •. ou:,., 

l Lead l"qll 0. 011 { 0. 010 10 . 0 I 0 

N.ap Tha lene Ag/l 

Tll'le tf E:t.ec.utton: Oo/19/84 1040.3 edi Tv~ -247-



Allen P•d Cl•y Mine 

G.r o und lol .. ter f'lunlturlflQ Do~"~ --··--.\ 

AOdl110nill 'liil t ttr Quo~llty P.ir<~l'lt!te'·'=' 

W~ll: 1u~~o !)own Cr•Dunt 

DH~t St~l'lpl~CI: 04-20-83 08-24-!:13 

-------------
Par .vu~:1 er Un.il5 

---------
s t .ill'tlC. Fut t..02. 41 1>01 ,8, 

COD ,..g/1 74.0 

lroti!l ~tg/1 19.0 

Crll ond~ l'lgil 1'1 0 . 

Sulf.i111e l'ty/1 121iL 

Sp. C Qnd uc t.iiiOC e U!"'f\03/C.I'I 25DU. 

Sp. ConducHnce vl'lno~IC.I'I 2500. 

Sp. Conduct•nce IIMhGo:>fCI"' 2500·. 

Sp. ConductofOC~ u"na51C.I'I 2400. 

pH 7. 7Q 

pH 2 7.bD 

pH 3 7 .1>0 

pH • 7. 70 

TOC t'tQ/1 17.0 

TOC 2 ,..g/1 1 o. D 

1UC 3 f'IQ.-'1 11.0 

TOC • 1'1\]/l 9. 00 

C.ilClUI"' l'lq/1 100, 

SodiUI'I ro~g/1 l~U. 

l"!.itQO@'io1UI"o "9/l 3Ju. 

liicarbonilte ttqll 390. 

A"I'I001i1-Nltrogen ttg/1 0. 940 

NltrGqen-Hitrilte ,.,q/1 0. 030 

Hitrogen-Hltrite •g/1 (0.020 

Phenol5 .. g/1 

Chr lil''ll ul"' l'lg/1 ( 0. o::o 

Ciidl"'lUI'I 1'1~11 

Le•d ,..g/1 ( 0. 050 
·-,, 

H•p th.ihne I'IQ/1 

h,..• of Enc.t.~tton: Ob/19184 104t.3 l'dt Tv• -248-



( 

Stant Feet CIJ 1 .49 

COP Zl.G 

7.10 • 

J;.e 

"'Jil .::su. 

2~00. I 

c 

T CiC 3. iG 

TOC 3 

TOC 4 

SodlWA 95.1 

450. 

<0.020 

O.Q2i 

nq/1 

u. 211 

"'l/l 

-249-



Unlt'i 

St<itlC F~9t 

COD l"'q/1 

Iron ~q/1 

Sp. Conduct<ince u~hos/cM 

Sp, ConduCtinCe lll'lhos/c"" 

pH 

pH 2 

pH 3 

pH 4 

lOC 

TOC 2 

TOl' 3 

lOC 4 

Sodlul"' 

1"1911 

,.g/1 

Nltrogen-Nltrite ~~/1 

H'troger.-Hltrite ~g/1 

Phenols l"g/1 

ChroP.liUI'I ttg /1 

603.52 

1. && 

< 0 . C3C 

2~.0 

41..0 

300. 

300. 

300. 

30 0' 

s.bu 

8.30 

8.46 

s.so 

5.&1 

•. eo 

•••• 
37.8 

b.DD 

6-211 

0. 400 

(0.100 

(0.00~ 

( 0. 06~ 

< o . 01 a 

<D. 0 l 0 

( 0 . 650 

T1P\-& tf Eu.::vtan: 06/19/84 U.40.3 edt 111~ 

• 
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Allen Pork Clay Mine 

r Ground Yater Monltor:tng D.no 

Add1 tun-al Water Qaality P.areRetfH'b 

Well: 103-D Down Cr<~dli:<'nt 

Dete SoRpled: 05-06-82 Di-14~82: 19-26-8.2 

-------------
PeriaAetef· Un1ts 
---------
St&tic Feet 603.65 bQl. 23 601 .2e 

COD ~~tq/1 

Iron I'IQ/1 1 .18 I. 98 0 tl. 0 0 

Ch Iande Ag/1 130. !40. 13U. 

Sulf.ste AQ/1 ?OB. 790. t.l40. 

Sp. Conducunce Uf'lhGS.ICI'I 2622. 2441. 23e..::. 

Sp. Conlluctanc:e uMhos/cl'l 2604. 2468. 2Jub. 

Sp. Cortductance Ul"'hos-lcA 1583. 2450. 2~94. 

Sp. Conduct.H\C1i! UI<IIHISICA 2616' 243a. 2~&b. 

pH ?. n:: 7.70 &.7i 

c pH 2 7.09 7.70 e.n 

pH 3 1. II 7.70 8.71 

pH • ? .12 7.70 8.71 

TOC l"tQ/1 4 .II 12.0 2b. G 

roc 2 l"lQ/1 ~. 01 I 4. 0 21.1 

iOC " fh,;/1 6. 00 i<. u ~ ... ij 

roc 4 ~/l 6.11 9. 0 u 21.8 

Celciul'l I"'Q/1 

SodluA f'IQil 8.78 85.0 lolL 

MaqnesluA Agfl 

lhc.arbonGtlii! Ag/1 

Al'll"lonia-Nltrogen RQ/1 

N1trogen-h1trate RQ/1 (0,010 0. ll~O (0.010 

Nitrogefl-Witnte 1'1911 

Phenols Flg/1 ( 0. 004 0.006 

ChroAiiiA Fit,] /l 0, 02U (0. 00 4 iL QIJ~ 

C.OidAiUI'I I'HJ/1 0 . 6 07 I. 008 <I litU 

L Le<i!d l"lg/1 (0,011 (I. 0 1 0 (i. 0 l 0 

N•ptl'l.ilene Mg/1 

hM ,; ExE>cutun: 00119/84 10 41.3 •d' r.. -25l-



A1l~n p ii(' k C1o~y l'hne 

Cr ound Weter 1'1on1 toring D<i t a 

AddltlORiil .. Woter Qu<ill ty Poiroil'leter~ 

Wel11 103-D Do~o~n CradJent 

o.~~tll s .. "'rld· 114-2!:-93 1}8-24-83 

-------------
P.ual'tetE!'r Un 1t• 

---------
Sutic: F~et co;-::.31 o03.23 

COD f'lg/1 2U.U 

Iron 1'1911 1. 70 

Chl11nd!:! l"ly/1 170. 

SiJlt,ne P'lrtil 9711. 

Sp. Cond~uc t iinCe uP'!hos/c:P'! 2300. 

Sp. Conduc 1 •nee IIP'!hOSICI't 2200. 

Sp. Conduc t.otnce lll'lh~s/cl't 2200. 

So. Conduct inca l.ll''lhoii/CI'II 2200. 

pH 8. Oi 

pH 2 8. OD 

pH 3 7. 90 

pH 7. 90 

roc l'lq/1 11. 0 

TOC 2 f"'!j/ 1 l8. 0 

tCJl ; nw.'l l t, II 

roc 4 t'll~/l 21 . 0 

Co1ciul'l Mq/1 9Y. 

SodJ.Ul'l 1'1911 Ull. 

M.i:lgneslul'l l"lg/1 310. 

&l.c<~rboniite l"g/1 4-40. 

Al'tP'!ORloi-Nltrogen ,.g/1 1.740 

Nitroqen-Nltr•te ttg/1 1.130 

N1 tr ogf'n-th tr 1 te ttyll ( •. 0.2.0 

Phen o1s l'ty/l 

ChrOI'Illll't l"lQ/1 < o. a~u 

C<idl'llul'l totlj/1 

Le•d l'tt~/1 ( Q. 050 

Nipthiihn• "'g/1 

lll"'£' of Eutcutton: Ot./19/8-4 1 o;u .3 •• t Tu• -252-



( 

__ .., ..... ____ 6,;:, __ 

CuD "''ll 

bOn p;g/1 

ChlllfJ.Oe llyil 

pH 3 

pH 4 

TOC 1 

TOC 2 

roc J 

TQC 4 

~/1 

.. /l 

""'1 

"''! 
.., 'I 

ftQ/l 

I 

h01 .:10 

(4.10 

•. Jll 

131. 

n.1 

9i.l 

411}, 

(e. o:.:li 

-253-



W~ll: 1114-[) Duwn Gro~dient 

Unit'.i 

SlGtlC Feet 603.81 

COD rotijJ/l t. 00 

lr on 1'1911 0.326 

Chlond~ 1'\g/1 HO. 

Sulf,ne l"'g/1 13~Q. 

Sp. Conducto~nci' '""hos/c1'1 25~0. 

Sp. ConiJIICtolnc:e Vl"'ho:./c.,.. 2~0Q. 

Sp. Conducunc.e ul"'hoo;,/c."' 240 0. 

Sp. Con due to~nc~ Ut'lhu'.iiC.I'I 2400. 

pH ! 8.00 

pH 2 9.10 

pH 3 B. 80 

pH 4 B. tO 

TOC "'9/l o. 00 

TOC 2 f'IQil b.BO 

TUL ' M~·'l c. ;o 

TOC 4 f'IQ/1 6.00 

Co~l C.lUI'I t'lgll 310. 

SGdiUI't I'!I:J.'l 1 00' 

/'l.ogneslUI'I I'IQ/1 1 so. 

L!tcirbono~u I'IQ/l 

Al'll"'iftloi-Nltrog~n I'IQ/l 0. 50Q 

Nttrogen-Nltro~te l'tQ!l <0.100 

Nitrogen-Nttri\~ l'lg/l < 0. 0 02 

Ph•nols I'IQ/1 { 0 .005 

Chr Ol'll Ul'l ~tq/1 { 0 ' 01 0 

Cidl'li•u• ;.y/1 { 0 . 01Q 

le•d 1'\Q/l { 0 '8~8 

No~p tl'to~lene ~tg/1 

Til'le of Eucutton: Ot./19/94 1041.3 edt Tue 
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Allen PoHk Cl.~ y Mine 

!;round !ddter MonJ !Oring Data 

Add 1 u on .a 1 y., ter "' lity Par.;;l"'eterii 

W.:ll: 1 04-D Down Grddient 

D.ote S<~l"'pllilei: o~-ao-e::. 07-14-8< 

-------------
ParaAiiHer Un1t5 

---------
S t.aTlc Feti'l [,04 '32 004.32 

COD Aqll 

Iron 1"1Qil 4,30 9,90 

Chloride Fty/1 1 50' 100. 

Sulf.He 1"11,!11 121l0. !3UG, 

Sp, Contluc.t.once URhh/CFi 1980' 2bl'l. 

Sp, Conduct.anctt Ul"!hU!OIC:I'I 1960. 2t:ll::i::.. 

Sp, Con due Tence UI'II"'O'i>/1;1!1 1920 ' 2Bti';... 

Sp, Conovctance VAhO!ii/C/'01 19il0, 2b:...:!. 

pH I 6.99 7,7G 

pH 2 b,90 7,bb 

cc pH 3 b,91 7 .•• 

pH 4 1>,90 7,07 

TOC 1 f"'g/l 7' 00 b. 0 u 

TOC 2 I"'Qil 1 0' 0 12' 0 

TG~ 3 ... ,._ ... 1 u' 00 \4 ' 

TOC 4 1"1\:1/l e. u 12.0 

CclClUI'l RQ/1 

Sod1u11 A~/1 1 00' 8\L 0 

M<il9nes.luA AQ/1 

Elicerbonet~~t PIQ/1 

AMAenie-Nltrogen RCj!/l 

Nltrogen-Nltrate AgJl (1,010 G.2JU 

Nitrogen-Nltrlte Ag/1 

Ptutn ols Ag/-1 ( 0 '004 (0,004 

Chr GAl uA I'IQ/1 ( 0' 005 0 ' 01 ~ 

C<idl'llUI'i l"t!j!ll 0 ' 01 0 ( 0' 003 

c Le.ud Ag/1 (0,016 ( 0 '0 1 0 

Nopttulene l"lg/1 

TiRE of Executun; oo/19184 H40. 3 f!"d1 he -255-



Wall: 10-4-D Down Cro1d1ent 

Un.1.t~ 

F~IH 004' 12 663' 7 J 

COD lb.[ 

Iron I"!Y/1 5~.8 P. 

1 ~· 0. 

12UO. 1 ~b'U, 

2S98. 

2862' 2cOO. 

Sp. Cond~crince Ul"!hos/c" 2838. 

:?871' 2600. 

pH l 8.30 /.60 

pH 2 8.20 

pti 3 9.20 

pH 4 8.2U 7. 40 

roc 1 11. I 

TOC 2 15.1 7 Oi 

TOC 3 MQ' 1 111. 0 '" 
TOC 4 12.0 7 .IU 

3JU. 

210' 1 uu' 

230. 

"g/1 240. 

1.830 

1.2:.0 8.380 

N1trogen-H1trite ~g/1 <0.020 

Phenol!i l"'g/1 ( 0 . QG4 

D . Ill < 0. i~O 

( 0 .Ill 

0. 028 ( 0 .150 

Til"'e of Execution: 06/19/84 1140.3 tdl lui! 
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( 
' 

Suuc. 

COD ( 4. II 

!rem 4.2& 

1~·' .. 

Ag/l 3101. 

ZoO D. ) 

pH 1 i. 2& 

c-·.. prl 2 

'" 3 

pri • 

roc 3.11 

TOC 2 
• 

roc J 

roc • "911 

Ag/1 

IIi. 

181. 

U. D2U 

Phenoh 

Ay /l (0.121 

"'l II 

..,,1 

-257-



/!! 
- -------·-·--·"·:;::. ___ --"--

Allen Park Cl~y M1n~ 

D•te S.u'lplell; Ol::l-U-81 

Un115 

Stat1c. Fttll!'t b03.SCi 

COD ,.,~/1 t. o; 

1300. 

2b00. 

pH 7.10 

pH 2 

pH 3 

pH 4 

roc 1 

·roc 2 

TGC 3 

TOC 4 

Sodiul"' 

~tg/1 

"'-' l 

I'Q/1 

Ptg/ 1 

Nitrogen-Nltrita ~g/1 

Phenols 

Chro,.lul"' .. g/1 

l"'q/l 

L&id 

11.1 

330. 

90 .I 

150. 

0. 401 

( 0 • 1 0 0 

{ 0. 0 0~ 

I. 0 1 0 

0. 1151 
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Allen Park Cl.11 y l'hne 

Gr IH!Od l!l.o fer 

' 
f'lonuonnq D& t.t 

I AOdl tioncl !.le ter Quallly P.er .itl"'e! let' a 

\db! ll I lll~-0 !)own Gr.od1~:>n t 

De te SoRpl!oid: ~~~mQ6-92 07-14-~;.! 1 U-21..-~;-

-------------
PdraAe1er Urntli 

--------- ~-,'""'- .... ~+~ 

S t.at l.C Fl?at -~~. 87 blb4. Q 0 e;,a3. ~u 

CQD Al}/l 2. no 4 t. 0 1 1 u . 

Ir or. Ri;/1 2.8& 3.4U 4. 31.1 

Chlortdtf l'ly/1 loU. 140. 

S u lf' .:11 e Ay/1 1400. 1300. ll 0 u. 

Sp. Conductance UP'IfJoSICI"! 23UU. 3084 . :.:2tb. 

Sp. Conl.l~;ct•nc:e llf'lhO.,./CR 

So. Conduc um:• !JI"IIiO'll/t:f'l 

s". Conau\.1ancw UFIItUiioiC:FI 

pH 7. 02 7' ou S. I 0 

pH 2 c pH 3 

pH 4 

roc ....,; l 3. 66 l 6 . 6 9. 00 

TOC 2 l"iQil 

TOC 3 l"'y/l 

TOC 4 "'Jil 

CelcluA Rg/1 270. 

Sc.dtUA MIJfl 2u u .. 

M•gnesuA AQ/1 176. 

&tcdrboncte I'Hjj/l 220. 

AMAonia-Nttrogen Fig/1 0 . 'l 0 

Nitrogen-N!tre~e FlCJ /1 6. OJ 0 

Nitrogen-Nitrlte AgJl 0. 6 t 0 

Phenols rtg/1 

Chr ~l'liul"' Ag/1 0 . 0 t i 

C<idFllUI"' I'IQ/1 

(j LeoiQ Mg/1 0. 021J 

N.acpthal&ne Ag/1 
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Un:~.1s 

Stat1c Fvwl o03.87 

3~.1 

2. tl 

1 /Q. 

Sulf~te ~y/1 151 0. 

2800. 

Sp. Conduc.t•nce u!"'t•ll~d.f'l 21;;1u a. 

Sp. Conducr•nce ~~no~/c,.. 2800. 

Sp. Cond~otcunce ul'\ho~o/c,.. 2800. 

pH ?.eo 

pH 2 7.oo 

pH 3 7.oo 

pH -4 

TOC 11.1 

TOC 2 9. DO 

10(. 3 

TOC 4 I 0. 9 

I'IC}Il •••• 
Sodiu,.. 121. 

i'legnes:~.ul'l 2-U, 

Plij/l 2bD. 

0.51::1£1 

Nitroqen-Nltrate ,..g/1 0.0&0 

Hitrogen-N1tr1te ,..g/1 ( 0. 020 

PhenolS 

( 0. 02U 

lead ( 0. 050 

Nipthalene I'IQ/1 
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pk 

(. pH 2 

pH 3 

pH 4 

TOC 

TOC 2 

TOC l 

roc • 

Phenoh 

~/l 

..g/l 

"'Jil 

fttJ / l 

""!l 

OQil 

bO~ .91 

( 4. II 

1 S&. 

3111. 

2700. 

; 
!.90 

12. a 

186. 

15u. 

a. 75u 

( 0. i21 

( 0 . 128 
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SedlMent Pond 

Unlts 

Stdtic fe~t 

COD ,.gil 

Iron IUJ/l 

Chlondl:' ,..g/1 

Sp. Conaucunce u,..hoo:./cl"' 

pH 2 

pH l 

TOC ,.y/l 

roc 2 "'911 

Nltrog~n-Hitritv ,..g/1 

Phenols l't<,i/1 < o. on~ 1.oa-; o. ou~ 

Cnr orn u,.. o. on~ I. 006 o. o u/ 

( 0. DOl (l.ftUj I. OUJ 

l'tQ/1 (0.011 1.010 0. 0 1 U 

"'g/l 0. 0005 Q, 005 0. 0 o~ 
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Allen P.illrk Clay Mine 

Ground !.Iotter- Monitoring Ds t a. 

(' 
Addttionel We ter Qu•li1y Pir.oAeter· • 

SediMemt P &nd 

Dcte- S.u,plotU; i~-23-83 08-24-03 

-------------
P,u.J~Reter Un1t» ---------
St.atlC Feet 

COD PHJ/ 1 

Ir o'n Ay/1 

Cl"ll Oil!.!!:' 1"1(}/1 

Sulfate AQ/l 

Sp. Ccnducunc:e uRhoi>ICA 

Sp. Cond>~ct.ance UAhO~iC:FI 

Sp. Condu1..lsnce IH'\IIua/(.1'1 

Sp. Conc:Jtu.:towce UAJdl<:;/(.1'1 

pH 1 

pH 2 

c ,/ pH j 

pH 4 

roc l'gll 

TOC 2 Ayfl 

TOt. 3 Rfvl/l 

roc 4 ng/1 

Cclcl.uA PIQ/l 

Sodl.YM l'lg/1 

1"\o~gneSUII'I Ag/1 

he .erllon• t e Ag/l 

AARonia-Nitrogen Ag/l 

Nttrag&n-Nltr.ate AQ/1 

N·i tr ogen-Nl trite l'lg/1 

Phenels Ayil ( 0 . 010 ( 1 0 . 0 

Chr oAli.!A Fig/1 ( 0. 020 ( 0. 0"0 

CadRlUA l'lg/l <i.010 ( 0. 0 1 0 

L 
Lead f'ttj/l { 0 ' 05Q '0' 0~0 

N-ap tha lene f!'IQ/1 <0.011 < o . o u~ 

TtRe of flec.utlun: Dt.llY/84 1140.3 odt 1 •• 
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04-17-64 

S.tet1c F•et 

co~ oqi! 

Ir•n "9'1 

Chlande IUj/l 

Sadteu "'9/1 

Sp. Conaucunce "'"'r.os./c."' 

s". Conciuc. tenc• tll'lhO'-/t.f't 

Sp. Cond"' t•ru .. • ""''•••lc"' 
Sp. CmnO~o~c: t.tnC.Ii!i ""'"'''{1~/tl'l 

pH 

... 2 

pH 3 

•" • 
TOC I "9/1 

TOC 2 IUf/l 

TOC 3 l'l'f/l 

TOC 4 oq!l 

CilCUfll oq/l 

SfdUI'II 111911 

Pl•gneu ul'l I'Qil 

Bic•rbor.illtt I"Q/1 

Al'lftlnli-~ltro9•n 1'1~/l 

Nl tr •;•n-fh treu "'lll 

Nitr~9en-Nltr1te "911 

· Phenah "~11 { 0 . 112 

Chr lrHYI'I "1111 {0.121 

Co~~dl'lllll'l ""9/l 0 .Ill 

lticl ~~/1 ( 0 .lSI 

.. illp1hehnt "Q/1 <a .111 

h/lS/8-4 0933. 0 •J 1 t r J 
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Allen Pcr'k Clav Mine 

Crovnd W<iter Munt tor ing Dmts 

Allen Dr.11n 

Doi!te> SoiRplad: 04-26-83 08-24-83 

Units 

Sta1ic Feet 

COD 4. 00 

Iron Q .• 500 1 . D 0 

Chlor1dc- 210, 1 ;;!l. 

5.60' 4bU. 

Sp. ConduC1oiin~;e urtho<:./C.f'l 180 0. 

Sp. Conduc. toi!OC~ UAhU:O/L.M 1 Su 0, 

Sp. Conduc.t.iOCit UAhoai~:R !800. 

Sp. Conouc t ence vRho•lcA !800. 

pH 7.20 

c pH 2 

pH 3 

7.20 

7.20 

pH • 7.20 

roc Mq/l 33.1 l!J. 0 

TOC 2 /"tQ/1 1:.' 0 

TOC - t'ly/l 1 & . Q 

TOC • tt~Q/1 1~.(1 

CillC:lUfll AQ/1 1!.10. 

Sod l.UA JII'IQ/l 80.0 

M.agnes1uA ,..g/1 J"i .0 

&ic.JI-bon.Jte Agfl 120 . 
• 

ARAOOli-Nitrogen Fig/1 0.330 

Mltrcgen-Nltr~te PV!j/l 8.020 

Nltrogen-Nttrit~ Ag/1 <0.120 

Phen•ls l"'t;j/l 

ChroAIIIA AQ/1 { 0. 629 

C<ildf'tl Uf\ l"ly/l 

L Lead RQ/.1 < 0. 0~8 

N<ip thclentt P'IQ/l 



Ground W•ter l'lun1toring Do111<1 

Tyre Dr,iin 

Un il • 

Fartt 

coo 1"'.111 au.o 

Iron ,.u~ll 0 '650 

Chlor:.dlo' ,.,y/1 5!10. 

210. 

1518. 

1518. 

1518' 

1518. 

pH b.90 

pH 2 i>.90 

pH 3 &.90 

pH • &.90 

TOC 1 24.0 

TOC 2 •g/1 

•!DC 3 1'1!111 

TOC • ooq/1 

Sodillfll ,.g/1 

Phenols "'IJ/1 
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"~~th 5aRpltd: U-l7-S4 _.,. ___ ... ___ ..,.,. __ 

par .DAitHU Uruu. 

-------
St.tn.c fG'et 

COD "'lll 10.1 

Iren "'lll 1.401 

Chler Hilt f!llg/l ISL 

S"lf&u AQ/1 13&. 

Sp Cenctvcunc.e UP'IIhu./cl"' 1700. 

~p Conovt1o\lnt~~r VAt", f II. 1 { ~ 

••• Cenc~o~~tanc.~t VAht.,:,-1'11 

'ir: ,.,. ~ : ~ ~.:. ·.- e .. 1'1~ : .. ! .. !"'. 

c 
pH i . .'?D 

... 2 

pH 3 

pH 4 

TO!: ~/l 21.1 

TOC - "9 / l 

rot J fi!Q/1 

TOC 4 "'lll 

CeltUFI PtQ/l 111. 

SedlltA PHJ/l 121. 

KaQn~ilUA ft9/! 35.1 

lhcarbanaHt ...,n l~IL 

AAROnlo~~-Nltreo•n A~Sfl I. 751 

N1tregen-N1tr41e A~fl •. 41>1 

.. 1 treo•n-Nl tn tu "'ill B. D:;i 

fheneh Ay/l 

Ctu"lfiAli!IA "Q/l •. i:ll 

L. . Cachu IliA "'~'l 

L&.ed Ri;j/l 

Nep1hahthe o.q/1 

h. A& of Eztttw1liH'I: h/1:::./84 119.33 0 edt fn 
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Ford Allen Park Clay Mine 

MID 9805687ll 

Section F Procedures to Prevent Hazards 

F-l Security Procedures 4o CFR 270.l4(b)(4) 

We believe that physical cont.act with the wastes, structures or 

equipnent within the active portion of the facility is not likely 

to injure unknowing or unauthorized persons or livestock. However, 

security measures have been taken in satisfaction of 264.l4(b)(2) 

and (c) as stated in the Site Security Plan (Attachment l7). 
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Attachment lT 

FORD MOTOR COMPANY ALLEN PARK CLAY MDlE 

SITE SECURITY PLAN 

l. All. entry to the facility is through one main gate located off Oakwood 

:Ebulevard, between Interstate 94 and Southfield Freeway. During hours 

of: operation, all vehicles and visitors must pass by an attended check-

in trailer :for entry. 

2. ~e operatiowi.l hours for the hazardous waste site is 7:00 a.m. to 3:00 

p.m., Monday through Friday. The solid waste site is open l6 hours per 

day, Monday through Friday. 

3. A six :foot cyclone fence topped with three strand barbed wire has been 

constructed around the entire perimeter of: the site. Surt'ace water 

dreins and large screening berms on the site perimeter further impede 

unknowing or unauthorized entry by persons or animals. 

4. Warning signs that read "No Trespassing - Violators will be Prosecuted" 

are affixed to the perimeter fence at intermittent spacing which will 

discourage unauthorized entry. 

5. Physical contact with the wastes, structures, or equip:nent with the 

active pcrtion of: the facility will not injure unknowing or unauthorized 

persons or livestock which may enter the active pcrtion of the :facility. 

6. Warning signs that read "Danger Unauthorized Personnel Keep Out" are 

pcsted at each entrance to the active pcrtion of the :facility in 
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sufficient numbers to be seen from any approach to the active area. 

7. Entrance gate is iocked by manifest checker when facility is closed. 

8. Ford Motor Company Rouge Plant Securit,v provides additional security 

coverage on an inspection audit basis. 
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F-2b 

F-3 
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General Inspection Requirements 40 CFR 270.l4(b)(5) 

Landfill Inspection 4o CFR 264.303(b) 

The general inspection schedule and'the inspection procedures for 

the facili t;y are provided in Attachment 18 • The backside of 

the inspection schedule is used for detailed notations and ex

planations or observations. The inspector initials the items 

which were checked and provides the date and time of inspections. 

Equipment Requirements · 4o cyR 270.14(b)(6) • 

The hazardous wastes handled at the facility are not considered 

to be "acutely toxic". Accordingly, an internal communications 

or alarm system is not necessary. A telephone is available for 

external communications at the manifest office trailer for 

summoning general emergency assistance. The hazardous waste 

management area is in view from the manifest office trailer. 

Fire extinguishers are available for the manifest office trailer 

and mobile equipment. Water is available on site in ditches and 

the pond as well as a fire hydrant. The wastes disposed of are 

not flammable. Due to the facility layout, aisle space requirements 

have been met. 
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Hazardous Waste 

General Inspection Procedures 

Ford Motor Company - Allen Park Clay Mine Landfill 

A. Surveillance Schedules and Procedures 

Attachment l8 

During hours of: operation, surveillance is the responsibility of: the supervising 

inspector, check-in trailer stat:f: as well as operators at the active rill area. 

In addition, the landfill is :periodically :patrolled by Ford security personnel. 

During hours when the site is closed, the only entry gate is locked :preventing 

unauthorized entry. Reefer to Site Security Plan. 

B. Routine Maintenance Procedures and Schedules 

To minimize the possibility of' unplanned sudden or non-sudden releases or 

hazardous wastes or hazardous waste constituents to air, soil or water, routine 

:facility inspections are conducted and maintenance perlormed as required. The 

:following checklist is utilized: 

Daily Items - Monday Through Friday and Arter storms 

l. Proper Disposal - Insure that proper wastes are unloaded and landfilled 

in the appropriate location. 

2. Gate Security - Insure the proper :functioning or the gate and lock. 

3· Access Road - Inspect the road f'or repairs, proper cleaning or dust 

suppression. 

4. Warning Signs - Insure that appropriate warning signs are visible. 

5· Daily Cover - Insure that cover material is available and that incoming 

wastes are covered daily. 
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6. 

Attachment 18 

- 2 -

Stcrm Water - Insure that storm water collected in the inactive areas 

does not come in contact with active work areas. Inspect integrity of 

diversion berms in the cell in order to maintain separation of active 

from inactive work areas. Inspect run-on and run-off diversion 

berms and dikes for erosion or general damage that would allow water 

into the waste management area. 

T. Leachate System -Inspect the sampling manhole for proper flow recording 

and leachate sampling. Verify that system is in operating order and that 

monitor equipment is fUnctioning. Inspect leachate discharge lines for 

damage or leaks especially the integrity of the clean out pipes. Check 

for vandalism of the electrical control boxes and the locks on the manhole 

covers. 

Weekly Items 

1. Fire Extinguishers - Check the availability and pressure gauges on the 

fire extinguishers. Extinguishers are in Manifest Trailer and mobile 

operating eg_uiprnent. 

2. Gauze Masks - Verify that the gauze masks are available. 

3. Perimeter Fence - Look for locations where the fence is in disrepair. 

4. Surface Drains - Look for blocked drainage or surface water contamination. 

5. Sediment Basin - Check the outflow for blocked drainage and surface water 

contamination. 

6. Intermediate cover - Inspect all fill areas that do not have final cover 

to insure that intermediate cover is adeg_uate. Inspect for erosion or other 

damage that could or has exposed wastes. 
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- 3 -

Quarterly Items 

1. Monitor Wells - Inspect integrity of protective casings, including caps 

and locks. 

2. Final cover - Inspect all areas which have received final cover for 

deep rooted vegetation, deterioration of vegetative cover, areas of 

surface erosion and other surface disturbances. 
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HAZARDOUS WASTE 
GENERAL INSPECTION SCB:EIDLE AND CHECKLIST 

FORD MOTOR COMPANY - ALLEN PARK CLAY MINE LANDFILL MID9805687ll 

Gate Secur:!.ty 

Access RQad 

Wa.rn:ing Signs

Daily Cover 

Storm Water 

Leacha:te Sy,stemL 

Sediment 

Quarterly Items 

\-- ) 
( ) 

Refer to ba.cks~de for notations and ~o=ections _to :Previous 

Refer to Spill, a,nd. Ace idem Prevention 
0 

Plan for Procedures • 

-~ 

- ·~·-

problem areas. 0 

- -,- ·~:::-:"-:"":~Y~

Attacb:!!len.t~l8 
-, 

' -

0 i 
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F-4 Preventive Procedures, Structures, and Equipment 4o CFR 270.14(b)(8) 

F-4a Unloading Operations 4o CFR 270.14(8)(i) 

The unloading operation consists o~ tipping the truck box which re

quires level ground. The bulldozer operator is responsible for 

providing a level dump area within the waste management unit. 

F-4bc Run-off/Water Supplies 4o CFR 2TO.l4(b)(8)(ii)(iii) 

The topography o~ the area as shown on the Engineering Drawings 

(Attachment 14) prevents run-a~~ by collecting any storm waters in 

the cell excavations as run-on. Contaminated water is not discharged 

to sur~ace drains but is treated. The area is served by city water 

provided by Detroit Water and Sewerage Department. 

F-4d Epipment and Power Fai~ures 4o CFR 2TO.l4(b)(8)(iv) 

·The sump pumps installed in Cell I are available to replace the pumps 

in Cell n in times o~ mechanical failure. Heavy equipment and portable 

generators are also available at the Rouge Complex in case o~ a mechanical 

or power ~allure • 

F-4e Personnel Protection Equipment 4o CFR 2TO.l4(b)(8)(v) 

Operators are not required to wear protective clothing except ~or 

.safety shoes, due to the relatively innocuous nature o~ the waste 

involved. Gauze masks are provided to operators ~or handling K06l 

il they do not operate in an enclose~ cab. 

F-5 Precautions to Prevent Ignition or Reaction o~ Ignitable or Reactive 

Wastes 4o CFR 2TO.l4(b)(9) 

Ignitable, ~lammable 1 reactive, or incompatible wastes are not handled 

at the ~acility. 
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Ford Allen Park Clay Mine 

MID 9805687ll 

Section G Contingency Plan 

The contingency plan will be reviewed and immediately amended, as necessary, 

whenever: 

The facility R.C.R.A. permit is revised. 

The plan fails in an emergency. 

The facility changes in its design, construction, operation, maintenance, 

or other circumstances in a way that materially increases the potential 

for fires, explosions, or releases of hazardous waste or hazardous waste 

constituents, or changes in the response necessary in any emergency. 

The list of emergency coordinators change. 

The list of emergency equipment changes. 
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Section G Contingency Plan 4o CFR 270.~4(b)(7) 

G-~ General Information 

Tb.e hazardous waste disposal facUity consists of ~6.5 acres in the nortb.eas 

.corner o:r the site as shown on the site pl.an. 'l'he site address is ~7250 

Oakwood :Boul.evard1 AlJ.en Park, Michigan 4810~, and the site mailing address 

is Ford Motor Cac:pany, 300~ ~er Road, Room 2ol!2, Rouge Office ~Uding, 

Dearborn, Michigan 4812~. The facility is owned and operated by Ford 

Motor Company, and Mr. Een C. Trethewey is the current Manager. He may 

be reached at (3~3) 594-221!2 from 8:00a.m. to 4:30p.m. on weekdays. 

Waste types to be disposed of at the facility are:. 

(K06l) Electric Furnace Emission Control Dust 

(K087) Decanter Tank Tar Sludge from Coking Operations 

(F006) .wastewater Treatment Sludge from Electroplating Operations 

( ooo6) • EP Toxic - ca&ni Ulll 

( 0007) EP Toxic - ChromiUlll · 

(0008) EP Toxic - Lead 

G-2 :&llergency Coordinators (In Priority Order) 4o CFR 264.52(d) 

~. Ben C. Trethewey, Primary Emergency Coordinator 

Office: (313) 594-221!2 

3001 Miller Road 

Room 201!2, R.O.B. 

Dearborn, MI 48121 

Home: (313) 278-0995 

6125 Fairwood 

Dearborn Heights, MI 48127 



c 

2. David S. Miller 

Office: (3l3) 322-0700 

300l Miller Road 

Room 2045, R.O.B. 

Dearborn, MI 48l2l 

3 . Douglas A • Painter 

Office: (3l3) 322-0702 

300l Miller Road 

Room 2045, R.O.B. 

Dearborn, MI 48l2l 

4. Edward Kebblish 

Office: (3l3) 322-070l 

300l Miller Road 

Roam 2045, R.O.B. 

Dearborn, MI 48l2l 

G-3 Implementation 4o CFR 264.52(d) 
4o CFR 264.55 

Home: (3l3) 662-4435 

360l Elizabeth 

Ann Arbor, MI 48l04 

Home: (3l3) 278-8282 

22509 Gregory 

Dearborn, MI 48l24 

Home: (3l3) 349-4l73 

42l64 Bra.mpton Ct. 

Northville, MI 48l67 

The contingency plan will be implemented by the emergency coordinator 

when an imminent or actual hazard incident could threaten human health 

a:nd/ or the environment. Example' of such hazards could be fire, fumes, 

dike failure, or storm water overflow. 

G-4a Emergency Contacts and Notification Procedures 4o CFR 264.56(a) 

Any unplanned release of hazardous waste to the soil, air or surface 

water at the facility which could threaten human health or the 

environment would warrant implementation of this plan, as well as any 

condition which if not corrected might cause such a. release. The above 

-279-



emergency coordinator(s) should be contacted i~ the plan must be im-

plemented, and additional emergency numbers ~or locally available help 

are provided as ~allows: 

A:!:ea Code (3l3) 

J.. Ford Plant Sec1.1ri ty . ........................................... 322-32ll 

2. 

3. 

Allen Pa!X Fire Depa'i-tment •••••••••• ~·························928-4lOO 

Allen Park Police Department •••••••••••••••• :·················386-7800 

4. Wayne County Sherilf. •••••••••••••••••••••••••••••••••••••••.• 224-2222 

5. Michigan State Police •••••••••••••••••• · •••••••••••••••••••.••• 256-9636 

6. E.M.S. (1])3.ylor) .••.. .••••.•..•...•..•.•.•.................... . 295-3300 

7. Pollution Emergency Alerting System (D.N.R.) •••••••••••• l-800-292-4706 

HOSPITAL EMERGENCY N1JMBERS 

2. Outer Drive Hospital. ••••••••••••••• ,,. ......................... 386-2000 

3. University o~ Michigan Hospital- Ann A:!:bor ••••••••••••••••• l-764-5l20 
(BJ,ison Information) 
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The person reporting the situation to the emergency coordinator should give 

the following information: 

1. All circumstances known to exist which may effect emergency actions 

to be taken. 

2. Name of person reporting conditions. 

3. Location of problem area within the facility. 

4. Time of the incident occurring, if known. 

5. Type of materials involved, if known. 

6. Airy injuries to personnel or damage to equipmentif such has occurred. 

T. All. actions taken,. so . far, to prevent further harm to human health or the 

enviro rnnent • 

8. · How incident occurred, if known. 

c 9. Request time· of arrival for Emergency Coordinator at incident site and 

any further instructions for actions in the interim. 

L 
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G-4b Identification of Hazardous Materials 40 CFR 264.56(b) 

G-4c-h 

The emergency coordinator will immediately identify the character, source, 

extent of the release. The initial iden:tification method will be to utilize 

visual analysis of the materiel and location of the release. An:y wastes known 

or suspected to be involved in a release must be sampled (bottles available 

in manifest trailer) • 

Upon receiving a call from facility personnel that an emergency condition 

exists, the emergency coordinator shall evaluate steps to be taken from 

the information reported and give instructions as required. The coordinator 

should then immediately proceed to the site, to conduct the following: 

1. Assess extent of emergency. 

2. Contact appropriate emergency support agencies if needed. 

3. Take precautions to prevent spreading of a spill or fire to other areas. 

4. Remove non-employees, and non-essential employees from incident area, 

particularly during operating ll.ours. 

5. Assemble ell personnel at trailer for instructions and personnel count. 

Direct personnel in responding to the incident, if appropriate, or 

wait for outside emergency personnel and assist in their contaL~ent 

efforts. 

6. Prevent additional traffic from entering incident area. 

7. Clear road(s) for emergency vehicles and equipment. 

8. Contact "hazardous waste checker" if on duty, or check waste inventory 

log for information on wastes in the incident area to determine 

potential hazards such as toxic, irritating or asphyxiating gases generated 

as a result of fire or explosion. 

9. In event of fire, consider smoke visibility hazard on I-94 or Southfield 

Freeways and advise State Police personnel for action. 
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10. If' an evacuation o:f personnel is appropriate, contact the National .· -. 

Response Center (800-ll24-8802) and report the :following: 

A. Name and phone number o:f reporter 

B. Name and address o:f :facility 

C. Time and type o:f incident 

D. Name and quantity o:f material involved, to the extent known 

E. The extent o:f injuries. i:f any 

F. Possible hazards to human health, or the environment, outside 

the :facility 

11. Immediately a:fter an incident, make assessment to determine the 

need :for disposing o:f recovered waste, contaminated soil or sur:face 

waters or anY other material that results :from release, :fire, or 

explosion at the :facility. (Assume material"s are hazardous) 

12. The emergency coordinator must ensure that, in the a:f:fected area(s) 

o:f the :facility: 

a. No waste that may be incompatible with the released materials 

is treated, stored, or disposed o:f until cleanup procedures are 

completed. 

b. All emer.gency equipment listed in the contingency plan is cleaned 

and :fit :for its intended use be:fore operations are resumed . 

. 13. The owner and operator must noti:fy the Regional Administrator, and 

appropriate State and local authorities, that the :facility is in 

compliance with applicable requirements be:fore operations are 

resumed in the a:f:fected area( s) o:f the· :facility. 

4c through 4m not applicable. 
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G-4n Land.fiU Leakage 4D CFR 264.52 

The facility does not have a leak detection system because it has been 

demonstrated that liquid will not migrate into the liner during the 

life of the facility under the provisions of 4D CFR 264.90(b)(4). 

G-5 Emergency Equipment and Power Sources 40 CFR 264.52(e) 

Fire Extinguishers 

Water Wagon' 

Caterpillar D-7 

Misc. Mobil Equipment 

Telephone 

Fire Hydrant 

- l for gas, oils, solvents, located 

at office trailer. 

l for liquids, electrical, combustibles, 

located at office trailer. 

l for liquids, electrical, combustibles, 

located. at bulldozer. 

- 2,500 gallon truck with high pressure 

spray nozzle, available on-site, weather 

permitting (March - October). 

- Wide-track bulldozer for spill contain

ment, etc. 

- Available at the Ford Rouge Plant upon 

re~est (front endloaders, vacuum truck, 

etc.). 

- Located at office trailer. 

- Located north of entrance gate. 



G-6 Arrangements with Local Authorities 40 CFR 264.52 

As required under 40 CFR 264.37, the notice in Attachment 19 has been 

sent to the local authorities. Subse~ent modifications will be 

forwarded as changes occur. 

The local authorities have declined to enter into conting~"£;&~lan 

arrangements, as indicated by the correspondence in Attachment 19, and 

is documented in accordance with 264.3T(b). Ford Motor Company Rouge 

Plant Security is available for any emergency help as may be needed. 
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G-T Evacuation Procedures 4o CFR 264.52(f) 

The facility is an open field whereby specific evacuation routes and emergency 

aisle space are not required. Personnel are ins~ructed to proceed to the 

manifest trailer if it is necessary to abandon their work station. 

G-8 Required Reports 4o CFR 264.56(j) 

The owner or operator must note in the operating record the time, date, and 

details of any incident that requires implementing the contingency plan. 

Within 15 days after the incident, he mus.t submit a writt"en report on the 

incident to the U. S. EPA Regional Administrator. The report must include: 

a. Name, address, and telephone number of the owner and operator. 

b. Name, address, and telephone number of the facility. 

c. Da.te, time, and type of incident (e.g. fire, explosion). 

d. Name and quantity of ma.terial(s) involved. 

e. The extent of injuries, if any. 

f. An assessment of actual or potential hazards to human health or the 

environment, where this is applicable. 

• 
g. Estimated quantity and disposition of recovered material that 

resulted from the incident. 
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Attachment 19 

: Wayne Disposal~ Inc. 

' . 

' . 
Allen·Park Police De~artment 
16850 Southfield Road 
fllen Park, Michigan 48101 

November 11, 1981 

P. 0. Box ~187 
Dearborn, Michigan 48128 

' (313)326-0200 

I· 

t' 

RE: Allen Park~Clay Mine, 17250 Oakwood Boulevard, Allen Park, Mi.481 

Dear ~entlemen/Ms. 

In response to Federal requirements under the Resource Conservation 
and Recovery Act of 1976, all starers, treaters and disposers of 
hazardous waste must prepare a "Contingency Plan" and emergency 
proced~res fJ~ implementation ~nder situations that endanger human 
health and the environment such as fires, explosions or releases 
{sudden or non-sudden} of waste into the eftvironment. 

It is. a requirem.ent that the hazardous waste facility p;ovide copies 
of the plan to appropriate emergency suppo~t agencies and facilities. 
The hazardous wastes .disposed of at the Allen Park Clay Mine are 
generated.lt the Ford Rouge Manufacturing Complex, in particular in 
steelmaking and_coking operations. These wastes· i!.re not flammable, 
ignitable, reactive nor corrosive; They pose virtually.no threat 
to"h.uman health upon exposure. · 

Due to the small quantities and nat~r~ of these wastes, we believe 
the possibility of an emergency occurrence to be extremely remote;· 
h~wever, as the law requires we are supplying you with a copy of 
our plan. If any questions should arise, do not hesitate to call 
Walt Tomyn or me at 326-0200. 

.·. 

MAY/kdb 

Very truly yours, 
Wayne Disposal, Inc. 

a~«-
Mark .A. 

c.c. Allen Park .Fire Department 
Wayn~ County Sheriff 
MiGhigan State Police 
Lynn H o s p i t a 1 -288-
0uter Drive Hospital' 
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c\ 

• 

• 

William Lues•, \Neyna County Sher1ff, Oetrcot., MoCh•gan 48226 I' 
Loren M. PlecrTumn, Under Sher1ff end Chief Oeout:y 

EJ>~ec:ut~ve snd .Jeil Oivis•on, 224-2222 Court Civision. 224-2260 Petrol & lnvestigat•on, 561-5880 Metropolitan Ai,...port. WH 1-1200 

November 19, 1981 

Mark A. Young, P.E. 
Wayne Disposal, Inc. 
P.O. Box 5187 
Dearborn, Michigan 48128 

Dear ~1r: Young: 

The purpose of this communication is to 
conversation of November 18, 1981. Our 
capable to handle evacuation activities 
a severe manpower shortage. 

slh 
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ALLEN PARK 

BELLEVILLE 
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I ' 

OUTER DRIVE HOSPITAL UNIT OF PEOPLES COMMUNITY HOSPITAL AUTHOR I' 

H. ARTHUR SUGARMAN, ADMINISTRATOR. 26400 OUTER DRIVE, LINCOLN PARK, MICHIGAN 48146 (313) 38JO.~C 

November 23, 1981 

Mr. Mark A. Young, P.E. 
Wayne Disposal, Inc. 
P.O. box 5187 · 
Dearborn, MI 48128 

RE: Allen Park Clay Mine 

Dear Mr. Young: 

f 

In regards to your conversation with Mr. Greg Wheeler, 
Assistant Plant Engine~r on November 23, 1981, we are 
requesting a chemical analysis breakdown of the hazardous 
material that is disposed of at the Allen Park Clay Mine. 

· .. 
This is to insure that should an accident occur that we 
at Outer Drive Hospital would have on file a statement as 
to the contents of the hazardous material for the protection 
of a possible emergency room case. 

Thanking you in advance. 

~ I ; . I 
Si,erely, /' 

\ 

I
, a . ' . ~\ 1/ / 

. ·. ~ ~-l ~ '· I ,. /· _ . L\ ___ .. ;.._;;_ .:...t~.. l 
Mr. Greg Wneeler, 
Assistant Plant Engineer 

An Er:;ual Opportunity Employer 



0 

L' 

W ~yne Disposal Inc. 

November 24, 1981 

Mr. Jack Quillen, Plant Engineer 
Outer Drive Hospital 
26400 W. Outer Drive 
Lincoln Park, Michigan 48146 

Dear Mr. Quillen: 

,,.,..--...., 
~;.· . 

P. 0. Box 5187 
Dearborn, Michigan 48128 

(313) 326-0200 

I 

Per your request, here are chemical analyses of the 
two hazardous wastes landfilled at the Allen Park 

. ' Clay Mine. We hope this inform~tion will be satisfact-
ory. Should questions arise, give me a call. 

Very truly yours, 
Wayne Disposal,· Inc. 

MAY/kdb 
Enclosures 

·-. 
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E.lec-:.ric Furnace Flue Dust (r:061) 
' . 

( \ 
···.:, 

• 
A. Sa.':!ple Taken: , 

Lab No. oo468o 
.. '---

1. E.P. Toxicity per U.S. EPA SW-B!J.6, 198o 

Element. Results, ppm 

Arsenic 0.6 
:Barium ~0.8. 

Cadmium .~ l 45.0 
Cbromium J..6 
I.e ad 34o 
l~ercur-y 0.0015 
Selenium 2.0· 
Silver 0.8 

2. Cberrdcal Analysis o:f Electric Furnace 

Element Results. (mg[kg) 

.. Arsenic 50 
Barium < 0.8 
Cadmium 95,0 
Chromium~ 500 
Lead 4,500 
:1-iercury "0.3 
Selenium 2.0 
Silver 6.0 
Hanganese 39,000 
Zinc 150,000 
Phosphorus 450 
Sulfur 3,6oo 
Calcium 61,000 . ,. 
Magnesium ll,OOO 
Aluminum 2,4oo 
Silicon 15,000 
Potassium 5,900 
Sodium 5,200 
Fluorine 26.2 
Total Iron 350,000 
Dissolved Iron 8oo 
Cyanide 0.1 
Phenol ·0.96o 
Carbon 4,700 

-292-

Flue 

t 
Method o:f .Analysis 

EPA 6oof4-79-020 
" 
" 

Perkin-Elmer 303-3119 
I.C.P. 
EPA 6ooj4-79-020 

Dust 

Method o:f Analysis 

ASTh!E 663 
n 

n 

n .. 
I.C.P. 
LC.P. 
AS~~ E 663 .. 

n 

Mo1ybate 
lr 32-I.eco 
ASTh! E 663 .. 

n 

N~ C03 Fusion 
ASTM E 663 

n 

Ion Chromatograph 
AS'Th! E 663 

n 

EPA 79, M3352 
EPA 79, }1420.1 
I.eco Wr-12 

.. 

j ---... __ 



C;:,};e Oven Tar Dece.nter~Sluiio""e (KD87) 

1-.. Sa!!!ple T!il.en: 8-28-So 
Le.b no. 005092 

l.· .. E.P. Toxicity per U.S. EPA m-•-846, l98o 

Element 

·Arsenic 
llariua: 
Cad.r'..ium 
Chromium 
l.ea.d 

'Hercury 
·selenium 
Silver 

ResuJ.ts, pp:;: 

"' 0.1 
< 0.8 
< 0.005 
< 0.1' 
. 0.2 

0.0001 
< 0~25 
<0.1 

. . 

( 

'\.· ' •. 

: 

Metbod a:f Analysis 

EPA 6oo/4-79-020 

"' n 

" 
" 

Perkin-Elcer 303-3119 
EPA 6ooj4-79-020 

n 

2. IgnitabUity }:'er U.S. EPA SW-846, l98o, Section 4.0 

Flash Point 
ASTJ1 D 93 . a«··. 

3. :Reactivity pe::- t;.S. EPA SW-846, 19SJ, ·section 6.0 

. .. 

Total Cye..niC.e 
EP .A 79, N335Z 

.· 

10.65 pp:: 
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Ford Allen Park Clay Mine 

MID 980568Tll 

Section H Personnel Training 

H-1 Outline of the Training Program 4o CFR 264.16(a)(l) 

Facility personnel are provided with introductory and continuing 

training (annual basis) that is site specific and relevant to the 

particular job responsibilities of the individual employees. Facility 

personnel are provided by Ford Motor Company as well as independent 

waste management concerns, which provide their own training programs. 

This training is utilized to the extent of its relevance. 
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Job Descriptions 
Titles/Job Descriptions 4o CFR 264.14(d)(l) 

('·- Hazardous Waste Shipment and Manifest Checker - Req_uisi te q_ualifications are 
good judgement, common sense and good communication skills. 

c 

L 

1. Inspection of hazardous waste shipments. 
a. Identify hazardous wastes visually by comparison with on-site sample 

(visual and/or smell). 
b. Verify volume of shipment visually t:!.th no more than 10% error (volume 

basis). 
2. Direct transporter to dump hazardous· wastes in designated area. 
3. Sign valid manifests and retain necessary copies. 
4. Record shipment information with disposal location cross-reference. 
5. Deliver transporter to dump hazardous wastes in designated area. 
6. When manifest discrepancies occur: 

a. Contact generator for explanation. 

b. Refuse permission to dispose of shipment if explanation in a, is not 
sufficient. 

7. Keep disposal map locator up to date. 
8. M~~e req_uired inspections under the general inspection procedure. 9. Review aspects of facility inspections. 

10. Activate when conditions warrant the Spill and Accident Prevention Plan, 
Contingency Plan and Emergency Procedures. 

Operating Engineer - Req_uisite q_ualifications are good judgement, common sense, 
experience. on heavy machinery operation and maintenance. 

l. 
2. 
3 • 

• 4. 
5. 

Maintain eq_uipment (Tracked Dozer) in good working order. 
Notify management of eq_uipment problems. 
Keep fill site graded and covered with inert material as conditions warrant. 
Maintain area in neat and orderly appearance. 
Assist manifest checker in observations req_uired by the general inspection 
procedure. 

6. Verify identity and volume of waste before burial. 
7. Implement safety procedures. ·a. Implement procedures for using, inspecting, repairing and replacing emergency 

and safety eq_uipment. 

Foreman- Req_uisite q_ualifications are good judgement and common sense, experience 
on heavy machinery operation and maintenance. 

1. Responsible for day-to-day supervision of construction and mainten~~ce 
personnel. 

2. Make req_uired site inspections. 
3. Knowledge of the Spill and Accident Prevention Plan, Coptingency Pl~~ and 

Emergency Procedures. 
4. Knowledge and implementation of safety procedures. 
5~ ~Unctions·as emergency coordinator in absence of Ford Motor Company officialso 
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Inspectors Resronsibility - Requires good judgement, common sense and good 
camnunic:e.tion Skills. 

l. Peri'orm inspections as needed, in a.dd.ition to a <laily and weekly schedule. 

2. Maintain the leachate sampling device. Maintain t.'le leachate collection 
system. · 

3. Rep:)rt to Ford representatives the status o:f :facility operations. 

4. Provide corrdilla.tion :for facility activities. 

5. Knowledge o:f the Spill a.nd Accident Prevention Plan, Contingency Plan and 
Emergency Procedures. 
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H-lb Training Content Frequency, and Techniques 4oCFR 264.16( c) 

Ford Training Program 

Employees will be assembled every 12 months to review pertinent aspects of their 

job. 

Hazardous Waste Shipment and Manifest Checker - Receives introd'.lctory on-the-job 

training. 

1. Physical properties and characteristics of the wastes are discussed in 

detaU. 

2. Inspection and waste verification procedures are practiced in order to 

3. 

4. 

5. 

6. 

7. 

verify waste identity and volume. 

Processing the manifest form is discussed including manifest discrepancies. 

Recordkeeping procedures are discussed. 

General inspection procedures are discussed. 

Pertinent waste handling and disposal regulations are discussed. 

The Spill and Accident Prevention Plan, Contingency Plan and Emergengy 

Procedures are discussed. 

8. Safety procedures are discussed. 

Operating Engineer - Receives introductory on-the-job training. 

1. Physical properties· and characteristics of the wastes are discussed. in 

detaU. 

2. Inspection and waste verification procedures are discussed in order to 

verify waste identity. 

3. General inspection items and procedures are discussed. 

4. Pertinent waste handling and disposal regulations are discussed. 

5. The Spill and Accident Prevention Plan, Contingency Plan and Emergency 

Procedures are discussed. 

6. Fill and grading plan are discussed. 

7- Safety procedures and procedures for using, inspecting, repairing and 

replacing emergency safety and monitoring equipment are discussed. 
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Foreman - Receives introductory on-the-job training. 

1." Physical properties and characteristics of the wastes are discussed 

in detail. 

2. Processing the manifest form is discussed including manifest discrepancies. 

3. General inspection procedures are discussed and practiced. 

4. Pertinent waste handling and disposal regulations are discussed. 

5. The Spill Plan and Accident Prevention Plan, Contingency Plan and 

Emergency Procedures are discussed. 

6. Safety procedures and procedures for .using inspecting, repairing and 

replacing emergency, safety and monitoring are discussed. 

7. Fill and grade plans are discussed. 

Inspectors Responsibility - Requires good judgement, common sense and good 

communication skills. 

1. Perform inspections as needed, in addition to a daily and weekly schedule. 

2. Maintain the leachate sampling de~ce. Maintain the leachate collection 

• system. 

3. Report to Ford representatives the status of facility operations. 

4. Provide coordination for facility activities. 

5. Knowledge of the Spill and Accident Prevention Plan, Contingency Plan and 

Emergency Procedures. 
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Michigan Hazardous Waste Industry 

Training and Technical Assistance Program 

An example o~ the training provided by the independent waste management concerns 

is provided as A tta.chment 20 • 

A recorded schedule o~ trained employees is provided as Attachment 21. 
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Attachment 20 

. Michigan Hazardous llaste Industry 
Training and TechnH:al AsslS"tance Program 

• 

Michigan State University, Community Developm"ent Programs 
27 Ke 11 o.gg Center · 

East Lansing, Ml 48824 

In c:ooperation·with the Liquid Industrial Control Association 

Supported by a grant from the Michigan lleparment of labor 
Safety Education and Training Program 
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Cornmunlry 
Oovolo~mont 
Prowams 

• 
Michigan Hazardous 
Waste Industry 
Training and Technical 
Assistance Program 

Michigan Slale Un1versity 
27 Kellogg Cenlor 
East Lansing, Ml 48824 
(517) 355-0100 

199 P•erce Slreet 
Birmingham, Ml 48011 
(313) 642-9797 

April 13, 1983 

To: Members, Act 64 Advisory-Committee 

From: Lynn A. Corson, Ph.D.~ .. 
Subject: Conveyance of Material Re: Michigan Hazardous Waste 

Industry Training and Technical Assistance Program 

It is with pleasure that I respond.to the request of one of your 
members, Mr. Walter Pociask, K & D Industrial Services, and 
provide the attached information • 

. THe Curriculum Guide provides a general outline of the various 
courses offered to employees of firms "licensed as pr·:··essors 
or haulers of hazardous waste under Act 64 and trans. 1rters of 
liquid industrial waste licensed under Act 136. 

The brochure describes the training and technical assistance 
program in more detail. 

I will be pleased to· answer any questions that the Committee 
or its individual members may have regarding th~ program. 

-301-



005 ,Overview: Safety Hazards of Working with •lazardous Wastes 
hutru<:liOn.!il Outline 

Topics 

( 1, Physical Properties ol Chemicals 

c, 

a. Physical states: solid, liquid, gas, vapor. 
b. Organics and inorganics - solvents, etc. 
e. Acids and bases - pH 

2. Incompatible chemic:als - problems with m1xong 
a. Release of noxious _gases: e.g., . cyanide, H

2
s 

. b. Relese of heat • com:entrated acids and bases 
·c:. Other examples •. MOOl/SET list 

l. Storage and labeling - a plies to all containers • lar e or small 
.. 

a. Proper. identification of contents - eep In origina . container whenever possible 
b. Store In proper area: e.g., flammables, incompatibles, corrosives 
c. Other considerations - don't stack too high to pre.se!'lt handling _difflc:ulty; leakage 

problems; aisles between; containment provbions 

4.· Materials handling • . . 
a. Housekeeping 
b. Proper lifting techniques 
c:. Drum handling • 
d. llh trucks 
e. MOOI./SET 'S minute safety talks' 

s. Controls ·- Engineering controls and Personal Protective Equi2ment 
a. Hazards Rec:ogni tion 

1) Falling 
:Z) .Strildng 

' 

~ 3) Being caught 
4} Contact injuries 
S) Breathing in harmful atmospheres 

. b. Other - machine guarding, blind corners, barricade, construction. 

6. Fire Safety 
a. Prevention - housekeeping; call list; disaster plan 
b. Theory • fire triangle; flash point; l.E.l.; U.E.I...; extinqulshment princ:lples · 
c:. Equipment - blanket; extinquisher use - co, col, dry chemical 

. '1. Coo fined Space Entry - Definition 
a. legal - MIOSHA rules 
b. Hazards awareness - CO, C0

2
, toxic: gases, flammables 

c. Atmosphere testing - %02 .ani:! l.E.l.; meters; toxic: gas sampling; v~ntilation area 
d. Victim rescue and equipment fM .safe entry 

J~ First Aid - lmmedi ate action -
a. Prevention and Readiness - first aid rules and- kits 
b. Procedures - immediate flushing, call list 
c. Equipment - drenching showers, eye washes 
d. Chronic - dermatitis prevention 

' • Q . -. Jl 

Resources 

' 

1. Handout - Employee Safe Work Manual - Dray l'l.!blishing Co. 
2. CM.rt - flammable liquid ch<~rt 
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/Physic~ !aln of MoHer 

;\latter taD eml In three dill'ercnl slates, dc;ignalcd as soUd, liquid, and gas 
(t"i;:. 1-ll. •hlclr rna be di•tin~i,Jtrd b~ certnio qualities. 

fit. 1-1 The phyikol llal•• of Mott•• 
••l! .. •tr•t•d by ••'•'· 

Dust 

For all practical purposu wo can delina duata u particlea of solid 
maUer diYidod by abt·uion and line enongh to llont along nnd tu ~. 
di>tributed by ordinary air motion. This, of course, moans load air 
fo~ bo-eathing and if tho dust is combustible a lire and uplo•ion 
huanl u well. 

fume ~ 8 
llq..HI Gu ' . Fumea oro porticles of solid mRit~r also, but the toron fume is con-ect 

""IJ for partlclts formed ""hen vapon are condensed lt·om heating 
SoU 

I 

~ 
w 
I 

. .\ pd uamplo of th~se lin~ atates of·matter is furnished by a 
blork of iee.. As ice it ia i\ aolid, tho ahnpe of which can bo changed 
by •oderato force, but it• vohime chn bo chnnged only by a nry 
,....,.. Ioree; i.e., ice is only •·ery slightly compt-es.•ible. If its lem· 
~lure is raised it melts, I hut is, it pusses into· the liquid stnto as 
..-alor. Its sh•po tl•cn will tlettend on the •essel it is in, or if apille<l 

· oa.lh.e a:round it will flow into whnle\·er t-lll"iliu nnd spaces thero nre 
bd•nn I he particles thnt make llll the soil. ,\a water, its volume' 
CUI Le changed very little becouse,like ice, it is neorly incomp,.cssible; 
u .. ted to boiling in "" open vessel, it chnn~ to a gas or vapor and 

....-ill expAnd and disnpp<'llr completely in tho air. Healed in n closed 
Ytsel, lhe ••por is retained in tho fm·m of steam, t·ausing pressure on 
11 .. aidesnf I ho Yessel. 

Tlois upnnsion dne to tllf change f,.nm the liquid to the goseous 
stall by heotlngls extremely impGrtnnL Withnut it there would bo 
no alnm enghtrs or stenm power plnnts. This hu1 its bad sido IDO, 
for it UUStS ooiler explosions and furnishes most of the explosive 
fo...,. of •olcanoea. 

Few substanteB can change 11 readily under normal conditions into 
the three stoles of mntter as \\"aler. But the 'snfety mnn should 
recocnize that change in the alate of molter, •• from solid to liquid 
to g.seoos, OC"C'UI"8 in mnny chr-micnltn"OCe:SS('S. The de,:ree of'txp:m· 
aioll when chnnging from one state to another (liquid to gas) has 
marked safety implications. · 

Vapor 

n.. term YOJll>r is applied to the J:IIS<ous form of substances that 
at onlinnry temperature cnn exist ooth ns a gns nnd as either 
liquid or a solid. For tinmple, ~:•tsoline, normally a liquid, yapo9Les 
to pruduce a g:o.s which when mi1ed "·ith the conect amount _,PI air 
makes our automobile~ run. Water nt oil ordinary temperatures 
enporalts to form a gas tYhich tre ordinArily refer to as wnter vapor. 
V1pors ue often a nuiBAnte, a byproduct of the use of the liquid or 
solid p· 'ucing them. They are also used to do work, such as VDJll>r 
dt~a:r. -h· Mo.ny \'lp6f'S are toxic, for txrunple, the t·np.or of cn,rbori 
,_.,- aJo,iA•! and th~t~ ufely ma.n should be on (!'U&rd whenever v•pon 
•no .OeotJnt~e,1"tl 

m~Lals or other substances. · · A 
Ml~ .· · ~ 

Mists are droplets of liquid so fine tltat tl!oy floAt in tJte air. Thoy 
m•y be'formed by condeus11tiOI! from tho gaseous form (example, fnll 
•oovo a pona on a at ill cold morning), by gas esc11ping from " liqni<l 
10nd carrying fino droplets with iL (onont>le, d~tomium plnliuc tnnk), 
®r by breaking a liquid up into a \"ery fino spray (elamplc, air 
brushing) • 

Chemical and ~hysical Changes 

\Hem caroon. 11 black solid sub~tance, burns In air, an in¥isible ga:1 consislinl! 
or oo!h caroon and oxn·en (car~n dioxide) is formed. \\lien milk sours. thr 

i sugao· in the milk is con.-erted into an 11cid, nnd the composition a ad the properti<-. 
of the ocitl differ greatly from those of the sn:;ar. Iron rust form..! by the corro;i"n 
ol iron metal.contains oxygen as well as iron, aodit is therefore n different sub
stance witl1 different properties. _\II such changes are called chemlcal chnaccs. 
A c;hemicnl chaoge al..-ays produces at least one substance entio-ely different in·. 
C0!1lp<>:~ition end...properties from thoao-thnt.e:Osted betore.tbe change occurred..: 
In nddition, aU chemical c!Janges are accompaoied by either. the formation or air 
aorplion of some form "f eoergy; 

Changes that do not alter the comp<>:~ition oC a substance are knom1 a• ph,·sical· 
chnlllges.:. The melting o( ice, the freezing of water, the coo,·er"Sion <Jr walrr l1' 
steam. the condtoSatioo of steam to water, the dissolving ot su~ar iu n.1lcr, and 
the heating or iroo to redness. are all examples of ph)·sical change. In each or 
tllese !here is a change in properties but there is oo alteration of the chemical com
position of the substances involved. Water, whether in the solid. liquid. or gase
ous state. retains the same 'Chemical comPosition. Sugar is the same chtmical 
subslanco: in solution in water as it is in the solid state and can readil)· be recovered as 
crystal• by evapGration of the water. Iron, an emitter of light when red bot, is 

·still !he same sub•tance that reOectsligbt wheo cold. 

I' 
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Sktn Absorpt('"' The intact skin tsee fig. 17-1 f is iln cxccl!em barrier to passage of mmt 

hemicals, especially against most water solutions. llowev· (iY 

. ' w 
0 

-r 

chemicals will be absorbed through the skin, while others, w ........ ill 

not be al>sorbctlthrough the intact skin, ma)' enter the body through 

· ,·uts, bli.acn, or wounds. Absorption thh wa)' ma)' be more dangerous 

than throu@llt!te respirator)' or digesth·e S)"Stem, which may provide 

defensive mechanisms, since il i~ absorbed direct!}· into the blood

stream. Chemicals that will be absorbed e•·en through an imact skin 

include tetraethyl lead, used its a knock suppressant In high-octane 

gasoline, aniline, hydrazine, the boranes, and nitroglycerine. 

Corrosives Cono~h·es damage by chemical rcae~ion with the skin they con-

tact. In addition to injuring the skin anclthe undcrlyin~ tissues. the 

wound pro•·ides a point or entry ror the to~icant 10 reach the blood· 

stream, producing an drect worse than skin damage. 

Corrosive burns can be caused by strong acids or alkalies; 

Alkalies can cause progressive burns, the injury increasing as the 

alkali mo•·cs through damaged tissue. This is especially critical in in· 

. juries to the eye, where delicate tissues can be damaged liltle by lillie 

until •ision is destroyed. lr a corrosi•·c chemical is swallowed, it will 

cause pain in the mouth, throat, and stomach. There will usually be 

vomiting, difficulty in swallowing and breathing, distension and pain 

caused by gas In the stomach. 

Some common corrosives are concentrated acids, such as nitric, 

hydrochloric, sutrurlc, and oxalic; strong alkalies, such as sodium or 

potassium hydroxide; and reactive elemems, such as iodine, chlorine, 

or fluorine. 
The severity of 11 corrosive bum depends on the concentration 

and type or corrosive chemical, whether the contact was covered or 

uncovered, and the length of time or contact. For this rc'ason, a harm' 

fui agent should be washed away as soon as possible and neuuali~ed 

·wi!lt a mild antidote if one Is available. 

A covered skin contact usually creates a severer skin reaction 

than one which is uncovered, Tricresyl phosphate evaporates rapidly 

hom an unco•·ercd skin, with a sensation of coldness and a brief mild 

redness. Clothing wei with tricresyl phosphate produces a burning 

sensation and blisters like those of a second-degree burn. Even less 

harmful liquids, such as: gasoline, will produce simil>~ reactions, The 

importance of prompt removal of contaminated clothing and of 

damaging chemicals is apparent. 

Dermatitis D.ermalitis is skin infl.ammati~n us. ed by defalling of the skin 

or by cont3ct with an irritating or s sitizing substance. Exposure to 

solvcnl5 onen causes removal of 1 e oils that keep the skin sort and 

pliable, making it dr)', scaly, somewhat thickened, and with a tendency 

to crack easily. Some. redness may result hom the irritating effects 

crcaied by the absence of rau. Such skins often have poor resistance 

to bacterial infection and heal slowly when injured. Replacement or 

oils with creams and lotions to control the condition is only partly 

rffct·tin·. The onlv hC'Ire of i-t'covery i~ !lencrallv rrmo'·:11 h<"'~ further 

.:, 

"" ~ . )amagll 

Of ali skin comacts, those ,.-;:!! the cres are the most damaginB, 

because of their scnsili•·ity. Mos: material$ have the ability to injure 

the e)·e 10 some degree. Solids c~:~llarm by abrasion or by chemical 

action. The mildest injury is prc~Jbly irritation which causes redness, 

watering, and stinging. More 5<' e:e inilalion can damage the cornea, 

the transparent covering of the er~. involvinB a dry scratching reeling 

and various l«·els of pain. 

A corneal burn is the comr.:onesl chemical eye injury. Corrosive 

•·apors or fine spray CaJt cause rcany lin)' burn spots. Contact wilh a 

strong mineral' acid or alkali can darn ace or destroy vision. The 

lendency of alkali burns 10 sprezd, even though emergency lreaiment 

has been given, makes !hem p3f:;ularly noublesomc. 

A hazard thai has developed in the past few yean is the possibility 

that a sprayed or splashed corrosive marerial, either vapor or line li

quid, may be caught between a comacllcns and I he eye. This keeps the 

chemical in dose contact with the ere for an abnorma:.yi0Pg pnic'<l. 

aggra•·ating the burn. 

/ Solvenls 

-.. .- .. 
The l!<>lventa "" ,.,..; inler<'!!te<l lia """ llo""" thnt '"'' hazordou•. 

Somo l'(ivo off ''"I'"''S tlml will """'' nut! Ui>lode; for ~umrlc, ~ .. .,. 

lin•, nnphtho, '"'"'"""• methanol (wood nlcohol). Somo "'" •~· 

1 
hemely io.sic o.nd their ,·nvorR, if bruRGiacd, com poison one; esnm· 

p1~1 bem~ene, t•tn-bon h•lrncModtlt•, met1umol. Nol~ llmt bcm:enr. 

Mtd tnelhnnoll"'""'"t bolh, hazortln. 

Corl.ton letrnehlol'idc ft~rmcrly ,,·ns used in lhu a•xtinf!ui~hers. Its 

laigh tuxi•·ity, ho,n.!\·cz·, eunkc~ it tm.:c1f~ in numy Nihuations., iuui mnriy 

nnthorit ic::; nnw pruhihi-t il:-~ fnrtl.ea· ·u~ os A lire cxtint:uishing mgcut. 

.:\uothrr JlOIIlt to rcmrmltet• it~ tlmL the hi:,.:her tho i;.;;lll)(!l'niUr& lh~ 

fn.slea· lhe ''ua•m11 romu off from ll•o li«auid. So Df the process in 

lvhich the suh·Pnt ito U!>e«l hruts it UJ». the hazmt·d is increased. The 

sumnmL (c<mccutntticmR of Vtl(.Of' in tho uir) n.·au.·ht~ tho 11o1ut ~tl 

\\·hifh iL c•m lnu-n or u::plotlr, or at which it fnn 1•oi~ln uno more 

quickly thnn if it were unt. hcnted. That miJ..:hL h1:d.:c it ~et•m thnL 

tho hnzttrd is gre:ltcr in hot wet\tl..er thn.n ~.-old, but this m••Y ll'f' oil set 

by li>e !act llt.1l wimlnw• nnd doot'S nrc likely !o he kept open in 

summet· nnd kept. ti:::htly closed in. \fintta·, o.t h!IH<f whtrc,·rr winlen 

aro col1l. 
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Chemical Symbols 

TJ1fi' rhrrmcnl symbols nre 50 unin••-,:,nlly used to imlicnlc rhc clwmic-:a1 
compounds Lhut 0\'tl")' safety nmn !ihnulll know the ~yrnUols of nt lr::tst 
1 he l."OIIUJIOI\ elemcnls. Thr:-oe synabol!l m:~ke pnssihlc 11. si111pJc Jnc:aua 
o( indicntin~ tho Jnnkeup (chemiral fol"tnUiil-) of t:u·h COili)JOIInd. Jc~or 

<·xnmp1co, the fonnu11l !u1· r-.rOOn monoxiUe is CO, \\'hich sho\t"S thnt_ 
cndt 'JecuJe of nrhou monoxi,lc i:s mntle up Of one nloan e:,ch of 
~nrb .nd o~ygtn. 'Vhere there is more tlmn one nrom of :111 elemcul 
in A eompounJ. a subscript U. used to !ihuw it.. l"ur· umnple, carbon 
Uio~h.lo is CO,, mrnniu;.: thut ono rnrbon nnc.llwo oxygen atoms have 

. rombined. W;atet· is 11,0. By nclding ~not her ntom of oxy:;•n to 
H,O \~0 get hyd,..,:, .. n l"'l'<l"icln lf,O., :l milcl solut.ion 1\'loich has long 

: been >&sed by woJUen to change their bt-uwn t.......,.. to blond. When 

c·onuntrated iL ia a danl:"rously corrosi.••o chemical, Wl••t a clif· 
ferenco that .Xtra little 1\lom of oxygen mnkes! 

We need not coneorn ourseh·es with tl;o highly cornplox concpaund• 
o( orgnnic chemistry. Evon the chemist usos the nnnco if the formulA 
is long. If it h:u A short trade nnme ho \\'ill pt·ounbly usc tlcnL For 
.xnmple, Uce fonnula for. tlte "·idely used insrct•eiuo DDT is 
(CIC,JI,), CHCCI,. Its ehemic.•l name is dich1oro-diphenyl·tri· 
chloroet.hane.. No one will e\·er exrwct anyone hut. n chemist to know 
its <hemicnl name let nlono its rhemi<Al formuln. llut n Sllfety mnn 

· should recognize tho formuln, U well AS the name, for mauy of tho 
doemiCJI1 compounds he ><ill encounter. llere are 11 {o\1rto start with. 

"'•'•-~c c-~-41 
"nlfurle uld-Jl.SO. 
Sltrte tdd-ll::'\0. 
II7drochlorit' tMd-IICl 
.'\tummdA-Xlle 
r'.llu:oolle BOO&~ Ore)-~lliOH 
C...usU~potuh-KOH 

o., ... k c.m,. .. , ... 
C.nr-boa trtr:ac-hlorlde-(:Ct. 
Jo:rhrl alftJbol ('rnJo afC"nbol)-c,u.ou 
U••uat>ne (brn%01)-C.llt 
Tulncon!!-CIJ,Clh 
lietb;:l aiNilll@l (me-UuUlul)......CU~U 

Acids· sl1ould Lo t;!Qrl·~l iu cool )Jlurl•,; 11\~·ny fro111 ll1o ~~~~~ .. ~~~~ 

awnv frnm ot'htr ehcmir-nl'\ n1Hl wu,..le mntcrinl!'l. The l't~'\ibili1.1 

l.,k~l!• to floor• hrlow (if nny) shnulcl nlwnys br. tukrn into n1 > 
,,.lu!I'P.· nmounts kept a.ro cnn~idtrahlr, llno1-s shouh11JC inqM!r\'i . ~~ 
a~d resisting mntcrinl, nncl nJ't"::n~f'd tn he h~l duwn ns n_ct'tlcd. 

Pro\•isions should he m:ula for tlar ,..,,{r.}I!\IH111nz nf ro1 \ .. -~. 1 

ticularly enrt.oys. Vnl'iou:-o ty{X's of r:u·l10y hnmlliug- eq~_,, .. o... { 
ers, cnrriers) nro llYnilnble rnmmrrrinll.v. 

Prptective clothin,:::-r·ul,IK>r nprnn~, :,!lm·e.~, nncl perhnps nc:itl rr 
in,. shoes--shnultl be wol'n wh<"n hnnc11in~ nritls. Cl1f'micn 1 t 

go~g11!'s or fnce shields should nlwnys be worn when hnndling o 1 

acids of any kind. 
Xon:. nulll'lln 2G.i, "'Tbe lnnrcaule AcoldA.,. nt lbC!' UA ll('(IGrftnMit ot L 

Bunan o( L4hur Slnndnrtl~ eunlnln• dNA11f"'l lnl•mnntlnn nn Ule 1 I" 

haunl" C"UUtnC't'tf'd with rhe nae IDtl hnodliuc of •cid" 1ncl n!C'OhHilt"n~ I 
ftdur~ tor control nt•aaurf"L 

laau. Rase!! nl"l' cuonpounds thnt lm\'! ono or 1unre "hyclm 
lfTOIIJ"'- A hyt!rnxyl)!mlll' is nn ntom nf oxy~:~n linkttl tn n: ' 
of hydrn:trn (OH). Ch~mirnlly, it nets much ._. thon:th it ' 
Aiu:,rln 1\f om.· 

'Yo lllwe two vrry li<-th·n h:o;c~ thnt nrc witlrly n~l: r:u1s1: .. 
(•odimn hyclrmddo) {l'\nOil) nml c·nnslir l)()lnsh (potm .. ..,it· 1 
drnxid•) (KOJI). 11~rir hn7., "1s nr" similur nml we t n-al I hr11 .. 1 

'rhey nre t"nlled "c,,ustiL~"' IX'1·nuS~.• lluoy t":1t most or;tnnic-sulrSt:uu 

.5kin, !u.t, flesh, hnir, ynnr !"hc.JeS, the wocxlrn floor. 11u-y ,,.;t· 
fats to form 110:1p nnd l!lycr~·ino. O"linnry lye i• NaOII di ' 
in ,,.nfer4 . 

Thcsetwot·nustic:lnrt> moarkt•trtl :uulluuull('cl in thr !unn or lu 
pellets, sticks, and in e:tns m· drums n{ Ji~ht f!:t:!C shecf s1t~· 
moJten ennstie is pou~-ed into n drum. It hn.11Jt'ns on coo1i1 
'0\·hit$ solid rnns.s. The U!;('l" sh·ips 1hc sh("t•t mc!nl off and C'laop 
or brcHks up 1ho cnnstic~ intn pit"l'<"5 nf C'nn\'euicnt size ... Titis jp\·r 
the hnznnl.nf flyin;: chipH th:at. wiJI sfit·k (n swenl)' skin :uu l 

Acids, Bases, and Salts CaustiCs cn.n t":tU!=Ot' ,·rry scrinus ry~ "huu:q,,:<'. Suit:~h1r. ~ 
, equipment.-aprons, glo\·~ goggles or !nee shith.ls-musl vo.i. 

. A\ At'lrls IU"l' (·omp01111ds II uti hJn•r- nnr m· mm-c nfnm:-; of loosrh·-- .• . . . Al ( I ·
1

1· bU-
hdtl uydro;:rn. Thi~ hydl'flJrrn 11.-ts ns thnn;:h it \\""rt-c di!'s;Jtisli~l when h:andhng or usmg eunsucs. · , sn ely li aou l pr ' 

"'ilh ifl" p:u1n('l' nml is :1lw:tys lt"•kin;: fm· um• il Jikt":'i ltC·flc-r, fur foroth~rntarby"·o~·kmcn. . . 

I I I II · · 1 (11('1) '1'1 1 1 · 1· Colcnnn (C~) "II'M "" nuother wulrlv ,...j b:c!<!! thnt, wlulr 
o!x;uup to, IY' I"OC 1 m·1c ncu • 1r 1\"t ru;..'l'n nhm• 1s ~~ 1 1s~ . ~ · . J 1. 

· . • 1 • • . • •· • • ..; • . . Alii enust JC n.cc cnnst IC IJ:C>Im.;l, nr caust 1c sutl:1, oJ I"'S 1m7.:u"\)~ Or· ·1 
,.,hsli~· I hat It 1\'tll t.tke up \ltth almost .lllytlnn:t. or'"'"""· the]' . 1 . b (C co) ,,,].. I 1 . 

. . . ~ _ 1mestone 1s ca. cmm C"".tr onnte oa , . 1en mrnM m 
:other partner, chlorme1 JS not. too happy ••tln.r. 1-cJI' oxnntplr, whrn . . ,. CO I Le · 1 1. (C" ()) 1 f . 1 · 
! 1 f C · · • lt gn·cs Ou :r Rll( t'OIHt'-'i «]UIC ( IIUC :t , 1\ n r.r 15 Rl 

n mo1ccu eo ·11 I ntM'I•nl' wtth n molc•c•IJle of onlnull')' lrr (l\nOII), t C O 't II t 1 1 1 '-- • (' (Clll) { ., ·t·,. 1·,, 
, . • . ~ • . . . a a 1 swe s up, J:;t' s tn , :uh UC\:OIUr~., a :: r •• ,., .. 
:•h•r "''"I' p•u·tners fnst nncl g"t ho;_m dom:t: so. 1he JT;ICIJon ~that is, CnO+Il,O=Ca(OII),. It will.lhrn tako co, out ' 

I_H .1 + NnOII=~nCI+ li~O+lu!nt. ll~r. J1";1l'I10tl :r_O<'s fn:-.t nml _'s air, turn the 11:0 loose nml agniu ltet-umt'S (~nCO~. Thi!i~ i=i tlu~ ,, r 

1tkely to fonn stenm nm1 ciltLc;c !:ip:ttlt"rmg or t"Xp1oston. Lty whit·h Jiuu~ plaster :and lime nuu·t:1r h:1rtlt>u. 

'1'1u't'e nd<1s nre founcl in r\'rry lab<>J'IIIor·y •nc1 nmny 1 •lnnts, nJJ<l C;.O 1uul Cn (Oil), nre both romst ic lout are mnrh '"""""I han ... , 

''ro so C!SSC!ntinl thnt they hn\'e bto.-11 refem.'d tons the work hot.,.,. of oncl ](011. The fnrt. tlmt q11icklime ).rats up on well in~""" 1 

c he chrmicnl industry. They nrc mnde nnd usrtl in nmnm!ts nf mil· many lit-eS, 1):u·dt.•nl~,i-Jy in huih1iu;: supply yanl;.. (Jui,·kllm 
iions o{ tons per yenr. Thrso n~icls are hyclmt'hlm·ic (llC"I), snllul'ir clumped into n \\'clO<Ien bin, tho roof lrnk., tiro sflu·rs iu•tho biu 

( 11,$0,), nnd nitric (UNO,). B('('llllse nf I heir eli.,.• I islic.l hyclrn)."l'IJ is <"lrricod to the nearby lumber. Anothc•J' hunbrr p rd !!' ' 
< o:olpment, they are Tery _at"tiv(' c:hcmit":tlly, thry a.ftnck n. \~1")' wide Such fi~ are Slk"\1ttt"11h\r and \"l"ry expt~nsin~, al1lx-c":luso of ,I 

~ ,·nriety of substnnces int"hulin~ hnm:m r:;.kin ancl flesh :uul ryt~ 1'J.ry to srore quirk lima prolx-rly. Quiddime shoultl Ill(' ~oretl in COHl' 

~r• not flnmmable, thnt is thry clo not b11nr or e:tplodr. 11•••-e is, bino with lcnk·pmuf metnl t'O\'ers. prefc11cbly hin)-.... 1 ro lh' · 

;10wever, the evc;"r present J>ass]JiJity of lrnknge or spiJJage into m:tlt-- 1\'0n't. he left. o[ or thrown b;tck. TJum m~\ke •louLly sura by h1 1 

':-inls or subst~nces witli which they cnn renct lo enu;o Oro or explosion good roof. 
~r Iiberato toxic \·npors or gnscs. Nitric ncid hq111rl ie11lnr is likely . 

1 1 1 
· 

1 
· r 

li d · · 1 · · Solla \ snl• ,. "tonliV\uml ol u•r I 1a11 W~\ter w w· 1 ts ur1 ·t 
·o liet. ro to saw u~, shn.,·m~ st.rnw, 1md mnny other fine y dJ"\"'I(led • 4 

., :ll • ...,_ ' • • 

~oml.m;c;tibJc nt~lcrinls. lloth hytlroc:hlm·ir: ftllfl nitric nrids :;ri\'c orr tho" rend ion of :Ill Af'H1 wllh .:L _h:tS(' .. Sails _:~n· IH~~-~~ ~ltlhl~ 
-· ... ::~s 'R"hen hented And th<'t"e!OI-e c1m bur-,;t. their ronlnin~n.. 'flu~ h•1npr.r'CJ co1upoumls wl.'ll s:allshrtl w11h tlU'u··lul 111 l1 ~unt• 
~npors gil"~1\ off by ni;rie n('id witf'll it is ht:nlf11 Rt?. Ytry c'l:tnp:erou~ them, howevc&· (the olfspring ur lho "per" Ut..'itls., IW:J""I•hloric. ~tl 
.~"f· ltr~th'd in ftlli ehh~it1~1"hh1e nhln\~Uit IJ\iji llrt Jiktltln t'"ll!IIC' 8:!tt\1Ut"lle), R~"C 'ftl'l (~Ut"hy IHH.l hJnw \II) 011 Vfi'Y Sh;!hl Jl~"U'I-.-, J 

'"'"'· •• daftiOj:<J, 'l'fte , .• ,.., ... Q! IICI """ u,Ao ..... 110 lnt•n .. !y 'l'holillhlofnltrir MCIII (nlii111H) .,,. fuJ' thll '"""'part (ourly .• 
rritatin:: that. they aro nnhn'"nthnhJe. -Thia rnoperiy ia" snf~nnrd but if hf"ntec.l with 01l)';.!C"t\·ltun;!'r·y tiublnnt~ tht',Y nh'J' ~h'C up I 
"N'Ril&e it gives \\"amin~ af even '"ery low ('OII~Uirttfion in tho ftir of CJ~)";.,""rH •nd M-( thrir niho,..,.•u frt'r WitJ.nut llHU.'h ftL~ nr tlu I 

;so workroom. Ono gt"t~t out quit·kly, iC he r.nn, In ~rt. hiA UrMth and tthtt""t. A. fire or ,ivf nlf' poif>Ouous ,::l~ or 1M)( h. S4• tl••n\ (u• ' 

:cltheatin~out.ofhiaeyes. lftheconcentrntion iahigh nnd hecnn"t nitnh-M lUlh-M yuu kno\Y tlaem. Tho lmmo i• true u( l~"·hw1· 

~ct.out,h•d•u.- -. . -.i-.365- •nd thcliko,unly moratiCJ.. 



(' B. DOT 1-i,\Z,\RD CLASS 

Enter the two digit code from the tJble below which corresoonds 10 the DOT h,nJrd 

dJss of the w.1stc descnbcd. If the w.1ste dcscnhcd has bt!E>n shipped under more thJn one DOT 

"li<lZJrd d.:m. use j sepJrolte oline ior eJch DOT haz.:lrd "ci.:lSS. . -

DOT HAL·\Rr.iCt/\-sS Code 

:ombustible ........ ., .. •.•·• ............... · ....... = .............. ~ ...... ..... 01 

..:orrosivc : @ ........ ' ' " p •• " " " .................. <II " .. " ~ " .. e .. " ....... ~02 
most 

Etiologic Jg.cnt ..... , • ., ........................ e ............ ~ ....... JJ3 

:x_pioslve A 0 ............ "" .. : .. • " .... " ............ e .... II" ......... • 04 -

~xplosive B .............. ., ............................ ., ................. .. 05 

E:r.olosivc C ............................................................... ~06 

=tJ.mrnJble gas '"' .. ~ .......................................................... . 07 

t='la.mm.Jble liquid .................. ., ........................ , ............ 1l8 

"IJ.mmable solid ................................ · ............................ . 09· 

rrita;ing ;)gent- e 5 ......... ~ ............................ _ .. ~ ................. e10 

NonrlJmmable SJS ....................... ~ .............................. .. 11 

0 . "d . p 
rgantc perox1 e _ ................................................. ., ....... ... 

0( ___ \,.A e ..............................
.... e ·-., ...... ~ ............ ~ ............. .. 13 

o~~-- a ................................................................. '! ...... t4 

ORI\.i ... E ................................................................................. 15 

0 ·a· · ·· . 16 
x1 azer .............................. ~ ... -.................. ·- .... • ... ~ ,_• • ~ .. • 

?oison· A ......... ~ 0 .......... " ............ " 0 ...... " ................ e .. e .... G 17 
. . 13 

Po1son B ........................... · ............................................ o 

R.adiOJCtlve 0 " ........... ~ ...... " .............. • .. e .... 0 " .. ~- ... 0 0 " • 0 .. 19 

-----
C. EPA HAZARDOUS WASTE NUMBER 

TABlE Of HAZARD ClASS PRIORITIES 

Poison A 
Fl.1mmable Gas 
Flammable liquid 
Oxidizer 
Flammable Solid 

Corrosive Material, liquid 

Poison B 
Corrosive Material. Solid 
l.rritating Materials · 

Combustibll' liquids 

OHu.•r Rl'gulatl.'d Materials tOR\\) E 

Oihl.'r Rl'gulated M.1tcrials IOR\1) B 

Other Regulated ,\\ati.'rials !OR.\\) A 

For'li~tcd w.:~stcs. enter the four ciiqit EPA HazJrdous Waste Number irom .u) CFR Part 

261. Subpart D l~e t\ppendix) which iden!ilie~ the waste. For unlisted wastes which c>xt1ibit haz

arlious Ch.lr:~ctcmuc:s, enter the iour dit:il EP.o.. HazJrdous \V;me Number from 40 CFR P.:lrt ~61, 

Subp.:lrl <.: l5ee t\ppendtxl whicn is .:JppiicJble to the w.l)te. 

For a mtxture oi·more than one ·li\ted or unlisted W.:lSfe. emcr all oi the rcievanl EPA 

Haz.1rdous Waste Numbers. Four sp.:lccs .:1re provtded lor this on CJCh waste line. If mme ~pJCC is 

needed, continue on the next linctsl. Jnrl leave .111 mhcr uems on that line biJnk. JS shown by the 

ex.:lmple below. Cener~tors who ship IJb packs are currently reqwrcd to list the h.u.:lrdous w.aste 

·number for each ol the consutuems of the pack. 

---------
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1.%' JVa•l• CJ,omctuislia. The h.z.ardove 
aubalana thai waa ohaet'\led For scorina th• 
nlr .. e cllraory INIJ be dlflercnt from lhe 
... u.tance uaed to teon wa1te 
c .. raclcrialic.a. 

Rror:Livily ant! ittt:Dmpoilbilily. mca1urw 
Dl tbe polentia) fOf' •udden taluses ol 
concentrated a1r pollul•nll. are_evuluatec:l 
Independently. ud lhe hi shut \"olue for 
.. lhct ia recordt'd on lh• work aheet. 

lleodirily PfV"ldc•. meature or th• ran/ 
np1oa1on lhrcll at • f~oill.y. Aa~lgn ' ~•lue 
burd on II>• rneiiYITy olnolnoalion voed 11r 
N!'PA (nt Table 11~ Jtuctlv!ty rtllnltlar 1 
JIUmbet o/ ttl- l:llmpoiinds art aivllllla 
Toblo 4. 

TABL£ 11.-NFPA REACTI>11TY RATING$ 

e U..-.tl ~ - ,..,_.,., N~ .,_ 
.......... ·~· _...._. .,. -'wdl ... -....a-........ • 

, u.... • ..t'od\ 11'1 ._,. ... 1"101_., 
-.b1e lUI ..,..;. .., ""=c=rne 11n$Yb.. M 

.......... ~- ... P'"-ft • af'lc:ft 

.., ...t ..rt1 - _.. _.,. "*<alA ., 

-w 11u1 "Ill( ~ -·-·':""' t 
I' .... .....,. whet~ 1ft ..,_ ...... .,. JIOI' .. ,.,. 

..-.~and raadJ!r ..-.......,.. ci\.:""··Caf 
:ha."'911 N iiD • ~10. ·~!I "'.a~ 
~~t:M~~~~Illfiml 

~~~'olii.!lOPd~~-~!i'~..

v. .,. P'-• • wf'w:lt &llfl t01'1'$.i'I!J'O 
...,...... ~ dW"99' • ...,.led 1-ll•np... ..... 
.,.. ...., PI,.,...• AM ~ ztoc::.e m:a
~ ~ _, .....:2 ~ -"" n~ft"t'- LW 

.-:t1 ...., loll• pol....,. ~ 1nid:WM 

-- I J u~ ..ndla ~.,. ~b' .. cil ....... ..,..d ........ ~'CiftOI't/1 
·~ .... ~ bui-.Nr:::fl- ....... " • •tro'lt 
....... -..a" • -"idd .at .. ht,.e:!ed 
..... CD ..... _,. biG. nl .. \1111\. ~ 

_...... -"'d\ ... _....,. " ~~I W 

~ shoe* ........ * ~:11., ... 
.,.., .,....__ • ~ -cs nplos.i¥e!y -~ 

............ ,~~OIQDI<l'U:Ift&flll........ I 
• ....... ..tw::& .. ......,..... .,. ,...:t.,. 
~--D'WliGII··~~ ......,_ • ~ ...::11:111 at,_~ le-
,..........., po---. ~ INtta'..ala 
-"'** .... ~., ~. ~ 

-- + 

TABU: 12.-INc::lwPATIBL£ r.IAT~......U 

"'.._ ..._ betc:N. h ...,..fl. Gt041A. er...a'lc-NiwMt' 
a..,. I ,..,.,.: ..., ..._ ... Jll*ntal ~~ • -· 

........ ........ .... 
_______ ,.,., ...... o. ... ,.. • 

..... 

TA8l.E 12.-)Hc.oMPATIBL.£ LtATE.Aw...,s.

Continuood 

......... ~ .... ~ •• c..... ... ,...,.., .... 
c.. .... -w...~ ,..... ........ ,_..,... cc- "I - --
~'~;::::::::; %-.:,...... 
c.-,_.... ........ ·--_...,_ _,.. __ ,....._, .__,.,.._,.. 
.,._.._ ______ ,., ~- .... •· 

G-..~-1~ 

- c.-.._ 
l.lelai.,,ilt.l. --10.0, """'" I'Q, -SQ,. 
crt- ...... .....:vw_... 

~«D'l =Fn.~·--,._.. 
1iOI'\ ....... Clf ~ .~oac ~ 

............ 
c:::o..:..mr.-.1 Go-. ,~ • ,...,_ 

~ ~1-A---
~~M~ 

N!lr!i~~-
a.n.nnled hydllmte · 
0... ~ Ofgenic fllf:IIJA . ....,...llnlf~ . 
~ ....... ~ Fft., ·~ ............. - . 

..._ .... ........... 
lpwlt epnidll ... ....... c,.. ,_ ........ -,...... con F?llil me ~a"aft el tDoiC ,.,.opll c,e-

f'illllt. t.,oov-t ~ .... -..... 

............. -.... _.. __ _ 

............ 

,.._,.., CDI l ICIIC ,..... ..--. • .,.,_ _. -........ ~ ...__ ..... ' • bow, fll..,.~ .... ~- .. .......,..-~.,........c...;... 
... o.p. •••• .. ~ ........ ·=-~ * ...... ..... 

/ltCQnfpolibJ1ily providet I JnUSurt: of the 
lnae.ned h•urd. ~·hea haz.anlou. 
aubatanees ne milled tander uncontroUed 
condiUons, ludi.ng to produc:tian o( heal. 
pteuure. ru-e. explo!ilon. viol£ni rnctiOA. 
tozJe duslL mists. fumes Dl' 1•sa.. or 
lla.mm•blc Fu~nn or aueL T•blc u provida 

· cumpla ollncompeUbl• combiMtiona ol 
... • ..u., .. -----------

-307-

1JJ Fi~ and Explollon 

Compute a tcon: Cor the Gte and u.pluaiaa 
h•urd mode. S,1 , when either a •t•lc Of locaJ 
fire m.nhaJ h•• c.er11lied that the raa'UlJ 
presenla a 1ignllieanl fire or explo1iort thre•t 
.Jo tho pul,lic or lo tcn&ltlve environ~•" II• 
lhatt It 1 dtmonatraled lira and uploaln 
thteat baaed on field ohal'1'YaHont tc_... 
cornbusllllblr s•• india lor n:adin"}. 
Documcnl lhe lhreaL 

7.1 Conloinmenl. Conlainrn~nl lt aa 
lndi~lor of the meaauru that hne butt 
t•l.cn,o minlmi:.r-~rrndlt~aurdoua 
tubtlanua at the fa 'lily. from c:alchin& tire« 
explodins. Nonnally Jl ill bt 11ven • '\•alee 
of 3 on the work ahect (l')a~ 11). U DO . 
haurdoua subslancea \hal Are lndividuaDy 
lani1able or cxplo5ive are pn:scnt and lho.e 
thai may be haz:ardou1 iD corabinaUon are 
at~:rr.;ated at'd iaolaled 10 th•l they unnot 
come togethe-r- lo fo~ ineumpatibl• mJJI:turn. 
usign-lhi• r~ctor. value alt.. 

1.:: l\'a.ste Chorocleri•lia. Direct evidellQ/t 
of ignilability or e-:xploaiou potential lf\8)' 

e:a:h.1! in the form of mre.uw~ments with 
approprhlle 1nst.rwnentl. U so. aui_sn th11 
:fad or: a value at 3; if not. u.slgn a valUC' or C." 

Addilional infonn-ation can be obtalned 
from A McJhocl for Determining tM 
Cof!IPOIJ'bilily of Hazordouc Wa1les. H. X. 
Htiay•m•. ol al. E!'A-400/~6 (1980). 
Alsip • value usin& lh& IoDowina p.ldance: 

-- ......... -
Ho ~pali'l;!Oit ~·rw:.n ••• P.•~-
PI..-.1 .W clo 1101 pGM • tlu.atd • 
Pt~ lind _,. ~ • """"• Nz~ 
"'~and~.,..~~~-

• 
' • • 

To;ricit)' ahould be ra"ted let the most tmdc. 
of" the. subs\ance.s that ean reuonabl_)" be 
expected to be tr.i.nsported away !rom the 
Tadlity via the ail route. Usina lbe . 
lnfonnalioo given in Tabiea 4. 6. and 7~ us.ip. 
.waluu a&JoUowc 

TOiiicitr . 

....... O•HFPA ...... 
1M -....t 1 •W"PA...., 1 
Saa ....... , .. NF"PA ...

.......... ,.Nf?A ...... :I•• 
• 
' • • 
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PARTIAL UST Of INCO'-'I'ATIIli..E CHEMICALS • 

Substlln<:e$ m !he ri.;hi·hmd ~X~himnlihould be litored and handled so IIIey cannot possibly c:ontllct conespondinl 
IIIUOs~ Ul ille lefl..fumd ec!IIIML . . ' 

· A!lWlM and ll.llu!1ne eulll met.IW!, 
· . ~~~Uell a I!Odium, po~. =um, · 

ii!hium, ma~, ~.lllummwm 

Ace& lcid 

' 

Cillonta 

Chromic: acid 

Fluorine 

. Hydroeyil.llk: lcid : 

Hydros;en peroxl&l '•' 

-· ~ 
- ......... .' 

Hydrofluoric acid, anhyd. (Hydrogen fluoride) 

Hydrogen mlflde · 

: fi:rd•"""""'""' (ben:r~. l>ubae, p«''PliM, . 
~·•.:.U~><~, rur,>"n!!M, ele.) 

····"-

•. 

,Carbon dioxide, carbon tetrachloride, and oilier ch!ori· 
·na!<'d hydrocarbons. (Also prohibit water, foam, and 
dry chemical on f"IR$ involving these rreta.b.) 

Chromic acid, llitric acid, hydroxyl containing IX!Il"p<lll 
elllylme glycol, pero::hloric acid, peroxides, and pem~ag 

Ccncen!n!ed nitric: and Nlfuric: acid mix turn. 

Chlorine, bromine, copper, silver, fluorine, and mercur; 

Mercury, c:lllorine. a.!cium l!.ypoc:blorite, iodiDe, brom.i• 
lind hydrogen flollride. · . 

Acids, metal powde111, flammable liquids, chloral~:~~, ni!1 
IIUifur, finely divided organics or c:omb~Aatiblea. 

Nitric acid, hydrogen peroxide. 

Aml'!'oniuiT', acetylene, buudiene, butane ;md oilier pe 
troleum pses, sodium carbide, turpentine, benune, an< 
finely divided metllla. 

w ster (see lllso acetyiene ). 

Water. 

Calcium hypochlorite. . ~ 

Acetylene, hydrogen peroxide. ~ 

Ammollium salts, acid&, metal powder:~, sulfur, f'mely 
divided II~G~ or combwtibles. 

Acetic: acid, naphthalene, can:-phor, glycerine, turpentin• 
lllc:ohol, and other tbmmable liquids. · · 

Amrrollia, acetylene, butadiene, butane and other petro 
gases, hydrogen, sodium arbide, rurpmtine, benzene, a. 
fmely divided metllla. 

Ammonia. ll'!'etbane, phosphine, 1100 hydrogen mlf'Jde. 

bobtc from everything. 

Nitric: acid, allWies. 

Copper, dlromlum, iron, ll'OS! :tr.etllls or their s.alts. MY 
&mrnable llquJ4..~mMtible rna~. ~ • .ll.itro
metlume, cawtic soda and other strong allulliea. 

Ammonia. aqueous or anhydrow. 

Fuwing rum.:: acid, oxidizing ~ 

Fl&~orine, dllorille, bromine, dtromie llcid, sodium 
peroxil.le. 

8 
A""'t>'~ ..... """"'""to (~h)"!, or ,.q......,w). -30 - . 
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Mercwy 

.itric add (cone.) 

Nltropanltlna 

Oxypa 

·Acetylene, fulmlnic acid, ammonia. 

Acetic acid, aniline, chromic acid, hydrocyanic acid, 
bydroeen sulfide, tWrmablz liquid&, flamtrable p&eS. 
and llitritable substancea.. •: ~· ' · · · 

lnorpnk bases. 
' .• . ~ . ·. 

OIJa, p-ease, hydrogen, flammable liquid.; sollc:b or_ps.e~ 

,-

~-+==·· = 

Oxa.lk add 

Perdlloric add 

Peroxides, organic: 

Phocpho1111 (white) 

Pot&lliwii Qkn·ate 

Potasaum pcrdllorata 

Potassiu1n permanpule 

Silver 

Sodium 

diwn nltnte 

Sodium oxide 

Sodium PftOXIde 

Sulfuric add 

Zilconium 

.. 

Silver, Merc:u.ry. 
·.· 

· Acetic anhydride, bimtuth and itl aDoyl, alcohol, paper. 
wood, grease, oila.. 

, ' ; I I -. ~ . 

Acida (organic: or mineral); avoid frlc:lioD. 

Air, oxyp. 

Acid• c- alao clllorale). 

Acida (tee a1ao pcrdlloric add). 

Glycerine, ethylene J}yc:ol, benuldebyde, sulfuric acid, 

A~tyle!!e, o:ullc ~. ~ ~· :!Mllwonium a>D"j)Oill 

See aik.alinc metals (above). 

Ammonium nitrale and other ~':"" ~ts. 

Water. ~ 

Any oxldlubl.e substance, such :s etlw!ol, mctlw!ol, 
padal acetic: add, acetic lLu'lydride, benzaldehyde, ar-
bon disulfide, pyoerine, ethylene Jlyc:ol, ethyl acetate, 
methyl acetate, and furfural. 

Olloratea, perchlorate&. penranl:3JUII.es. 

Prohibit water, carbon tetrachloride foaJI'I, and dry 
chemic:al on Wtonium rln:S. 

• Baaed on Dangeroua Olemlc:ala Code, 1951 Edition. pp. 19-Ul, Bweau of F'ue ~'mention. Oty of Los An&ela.. 
Fire Department, published by Parker &: Compaay, Loa A.aaela 13, California. • . 

. .. $ 
. Science Advl:;ory Com~tee 

Curriculum Divis!on : ~ , ? ·· 
fo6dlban Department of Education 

· Jandna, Mlc!Upn 48902. · . . 
-~ .~ 

.. 
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GENEHALIZED DIAGRAM OF r,;,t,-, 'riODS OF CONTROL 
SOURCE AIR PATH RECEIVER 

1. SUBSTITUTION WITH A 
LESS HARMFUL MATERIAL 
(WATER 11\1 PLACE OF 
ORGANIC SOL VENTI 

I. HOUSEKEEPING 
!IMMEDIATE CLEANUI"I 

2. GENERAL EXHAUST 

I. TRAINING & EDUCATION 
!MOST IMPORT ANTI . 

Z. ROTATION OF WORKERS 
ISI'LIT UP OOSEI 2. CHANGE OF PROCESS 

!AIR LESS PAINT SI'RA '!'lNG! 

• VENTILATION 
(ROO!> FANS)-

:1. ENCLOSURE OF WORKER 
{AIR CONOITIONEO 
CRANE CABS! 

3. ENCLOSURE OF PROCESS 
!GLOVE-BOX) • 

3. OILUTION VENTILATION 
ISUPPLIEO AIR) 

4.1SOLATION OF PROCESS 
!SPACE OR TIME) 

4. I NCR EASE OIST ANCE 
BETWEEN SOURCE ANO 
RECEIVER (SEMI-AUTOMATIC 
OR REMOTE CONTROL! 

4. PERSONAL MONITORI"G 
DEVICES IOOSIMETERSl 

5. WET METHOOS 
(HYORO BLAST! 

5. PERSONAL PROTECTIVE 
DEVICES IRESI'IRATORSl 

&_ AOEOUATE MAINTE~ANCE . 1L LOCAL EXHAUST 
VENTILATION 
!CAPTURE AT SOURCE I 

5. CONTINUOUS AREA 
MONITORING IPRE·SET 
ALARMS) 

6. ~OEOUATE MAINTENANCE 
PROS RAM 

PROGRAM . 

1. ADEOUATE MAINTENANCE 
PROGRAM 

ftr.nv:~J.-To ~tenninE' the extent of expo!n.lfe.locate: the contaminant source. the path it tra,:eh to the worker~ !......~ the employees wort. pJtlem and use of prot~ive equipment. · 
Kmds of Protective Equipment 

There are two· broad categories of protective 
devices: protective clothing and respire tory pro
tective equipment. Though there are far too many 
different kinds of items to cover them all in this 
handbook, a few things can be said about the two 
basic categories: 

~ Protective clothing is meant to keep dangerous 
.materials from coming,into contact with skin, eyes, 
and other parts of the body. Some items - rubber 
boots ana aprons, for example - are totally 
impermeable and let nothing get through to the 
body surface. Other articles - your ordinary work 
clothes, for instance - let the air get through but 
keep out much of the dust and soil • 

., Respiratory protective devices are breathing ma
chines. Some devices are meant to supply you with 
air through a mask and hose where there is none to 
breathe in your work area or where the air is too 
dirty to breathe. Others arc designed to filter out 
e·nnl.tntil\•1112', 1".' V!il i 11!'~ i"~·t!l•":·o. -310--.- _.,;::. 
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1. 

BASIC CONCEPTS 

Most fires are the result of a chemical reaction 
between a fuel and the oxygen in the air. Materials 
such as methane, wood, coal, oil, grease, rags, and 
many plastics will burn when ignited in the presence 
of air. In each case; thcee Ingredients are needed for 
an ordinary fire to occur: fuel, oxygen, ;tnd heat. 

The Fir~ Triangle 

These three ingredients (fuel, oxygen, heal) must 
be present at the same time lor the lire to occur. If 
any one is removed, the lira will go out; more 
important, if one is missing, lhe fire will not start. A 
triangle can be used to illustrate this basic principle. 

L , ......-- ) Each side of a triangle is given one olth!! labels: fuel, 
• oxygen (or air), or heat. II any ·one is removed tho 

Heat lire goes out. . 

t 
z 
0 

~ 
~ z 
"' u z 
0 .., .. ... .. 
;::: .. 
:> 

"' ::1 
0 .., 

o•ygen. end heet mu!l b• pruentet lh• ••m• lim• 
• llr• to occur. 

Mlol 

f!.th 
polnl 

--~ ... --~ ,.., ...... u· ..... -.;l.._,._. ....... . ____ - ,.._.,~'i{r.: pper 1 ~-_. • ;J.' .. 

. . _,~;-:~r.-,.., -~:1~\:.Ytomn ·:-' ~;:::~4J .. 

:;.i;p;r:.4f:-?cla~.!?(}§~;~~y:~·. 
··;{t.~ f~;;n:w·bl· ,~-- ":~~:..~;_-,._1; ;.: Auto-
.;:.)·\:·~~,- --~:.,.-·~~:..:, . I niU 

·r.i:¥J~;:!_.~~··~,., .:~~-~-~~·_!_. ·. ~-- · _
0

~ 
_ .... ~.J:-~~~t:i't~u:~~~~-...... -·· .. ·.-.J.J 

~~~It~~~~~~i, FZ! 
.. uwer 
Nmlt 

TEMPERATURE --- lgnlllon 

Temper•ture 

lfttcl of Temp•reture on llmll1 of Flemm•blllly of • 
Combuatlblt Vapor In Air. 

Classes oO fires 

For lirelighting purposes, I! res are now classified 
.. Into four groups: 

Class A those that involve ordinary combustible 
materials such as wood, coal, plastics, 
paper and cloth. They are best 
extinguished by. cooling with wator or by 
blanketing with C·ertain dry chemicals. 

Clan 8 those that Involve vnpors nbovo 
.tlammahlu or coml.Dusliblo hquitls suCh as 
gasoline, diesel fuel, kerosine, and 
grease. They are best extinguished by 
excluding air or by special chemicals that 
allect the burning reactions. 

1 Class C those that lnvolv·e combustible materials 
In electrical equipment. ·They are 
extinguished by nonconducting 
extinguishing agents such as carbon 
dioxide and certain dry chemicals. 

Class 0 those that involve combustible metals 
·. such as magnesium, titanium, zirconium, 
'.. sodium. and potassium. They are 
~"'-· extinguished by. special extinguishing 

""- agents designgd lor such applications. 

iA 
I . 
(§] 
i 
·~ 

G1 

* 

Clatt A Ordinary combustibles 
(wood; coal; peperJ 

Cleat B Flammable liquids 
(gasoline; diesel fuel; 
kerosene I 

tlatt C Electrlaol 

Cl.,1 D Metals 
(magnesium; tllenlumJ 

E•tlngulahera •r• now lebeltd with ·~clal color-cod~d 
eymboiJ (A. 8, C, D) to In diu I• the c:l•norcltnel olllrt'l 
on which ther can be und. 

I Class A - green triangle/ 
Class B - red square 
Class C - blue circle 
Class 0 - green star 

.· . 



'i'o;:.&c Ge!s Detector 

Matheson·Kilagawa Toxic:: 
Gas Detector 

• 

• Simple to use - easily operated by nof1<-technical 
employees. 

• Portable- lightweight, compocl unllln a high 
impact plastic carrying case. 

• Precise - the precision sampling pump ls the key to 
accurate results using Kitagawa detector tubes. 

An accurate and inexpensive method for determining the 
level of !oxic vapors in lab or plant. Gives on~the-spot 
results to eliminate the need for expensive monitoring 
systems. Simply draw in a sample of the atmosphere 
through the detector tube and determine the .concentration 
by comparing color changes within. the \ube. Detector 
comes in sturdy, high-Impact carryirtg case wHh acces~ 
aoriea and space leu carrying deteclor twbes. Oeteclor 
h.!CQe are evall~ble fOr a "¥8rt411\y of toxic vapor11 ane come 
~eaag&d In bOa tOt 10 tubes unless otherwise Indicated. 
"""""' lo NIOSH ~r11110<1. Oeteetet lul>oo oro dlrocl roadlng. 

Emergency 
Showers 

SlloweriFace Wash Assembly 
This assembly mounts securely to floor with 
.a• floor flange. On our1373-2, the Face/Eye 
Wash (same as 1368) is mounted at waist 
height. 

81373-2.~/j~·~;~~~;!~~-~:~ '.:·;£::~ ~ -, .•. ·~··. ~· ~:: 425.00 
11113~ :·:\; Oreocl'i SI!Ower without·•~- - · 

:·~. : __ ~ .. ~.Face Wash Assembly . .-·:;·;2:35.00 

'"Medk::al and industrial experience have 
shown that the optimal first aid prior to 
medical treatment tor chemical splash con
sists or a 15 minute flushing of tne injured 
part of the body with water with clolhing 
removed. Safely showers must be wilhm 10 
seconds or 100 toot travel dislance of a haz
ardous area {newly developed ANSI standard 
Z358.1}. Where extremely hazarOOus cond'"' 
lions exisl, showers :;.houid be located 10.20 
teet from the source of n.uard. Consult m 
physician for recommendation. 

-312-



Sample Procedure 
For 

E:-!try Into Confined Spaces 

I. Definition 
A confined space Is · any relatively small 
enclosed or restricted space without proper life 
supporting atmosphere or In which mobility is 
restricted, such as. but not limited to; a bin, 

. furnace. cupola. tank. pressure vessel, vault, 
weD, boUer, or small compartment of a ship. 

II. Training 
All employees required to enter into confined or 
enclosed spaces shall be instructed as' to the 
·nature of the hazards ·tnvolved, the necessary 
precautions to be taken, including prior testing 
and purging If needed, the use of required 
protective and emergency equipment, and 
··proper procedures for entering and working in 
such areas. • 

III. Lockout 
Prior to any employee entering any confined 
'P"""'· controls to eq..,ipment supplying l)f 

operating the device to be entered, or any 
device contained in the space, shall be locked 
out. valves to supply pipes serving the device or 
any device within the space shall be locked out 
or blanked, and any sewer or drain lines serving 
the space shall be blanked. 

IV. Testing 
. Before an employee is permitted to enter a 
confi11ed space, the air In the space shall be 
tested with an approved device to determine if 
. there is a defidency of oxygen, the presence of 
toxic gas or vapor .Jn excess of maximum 
allowable limits prescribed by the Department 
ol Public H~alth, or an explosive atmosphere.. 

V. Precautions 
A. An employee shall not ·enter a confined 

space having an explosive atmosphere 
unless Involved In correcting a condition 
whlch caused the explosive atmosph"'e and 
the condition cannot be corrj!cted by any 
other means and the atmosphere cannot be 
purged below the . explosive limit. All 
sources of Ignition shall be prohibited In or 
around the space. 

' B. If the atmosphere in the space Is found to be 
either oxygen deficient or toxic, either 
ventilation shall be provided In a quantity 
that eliminates the hazard or· respiratory 
equipment prescribed by the Department ol 
Public Health shall be worn . 

C. A lifeline and safety harness shall be worn 
by an employee entering a conflned space. 

· These shall be so attached that the 
employee's body cannot be jammed In a 
small exit opening. 

D. Another employee trained In rescue proce• 
.dures and equipped with the means neces
sary to effect a rescue shall be stationed 
outside the confined space In a position to 
watch the employee inside the space.. 

E. If rescue efforts would involve lifting the 
employee vertically to remove him from the 
space, then a second employee must be in 
the immediate vicinity to assist the employee 
stationed at the entrance to the space.. or a 
mechanical means to lift the employee out 
of the confined space shall be provided 
before work starts. 

F. Conflned space entry procedures should be" 
posted at the entry of each confined space 
or other appropriate locations subject to 
entry by employees . 

For MJOSHA MZjety •tandard. eo~ng conjfnf!d •poca 
r.fer-to··eonstnletfon --.tandard -Part I, Rule J 12. GmeTGl 
lnd .. t1'y Standard Pan l, Rule 16 and H""lth SIDndard 
Rula 3301 and 6402. 

§&yy~to 
~~ b:~ ' JVUC;;~afi+ 

~ 
and a safer workplace 

MICHIGAN DEPARTMENT OF LABOR 
SAFETY EDUCATION AND TRAINING DIVISION 

7150 HARRIS DRIVE, P.O. Boll( 30015 
LANSING, MICHIGAN 48909 
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- J' -CONFINED SPACE {kan-fin~d, spas) N. 
"Confined space,. means a space having a limited means of egress, which is 
subject to the accumulation of toxic or flammable contaminants or has "" 
oxy!Jcn deficient atmosphere. Confined or enclosed spaces Include, but are not 
limited to, storage tanks; process vessels, bins. boilers, ventilation or exh<~ust 
ducts. sewers, underground utility vaults. tunnels, pipelines, and open top spaces 
more than 4 feet in depth, such as pits, tubs, vaults, and vessels. 
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FORD-ALLEN PARK CLAY MINE LANDFILL 
EPA I. D. #9805687ll 

Hazardous Waste :Elnployee Training Schedule 

Personnel Listed Have Worked Or Are Available To Work At The Facility 

limT>lovee 'l'rainin, r..+, 

Abernathy Jim %*1 '%J~:: . 

Adamson, Jim rm.>ratin.o: :Eh.o:ineer 
>% 1~ht 

Bannerman • Marvin %;1, i.fJskJ 

Barkman. Al %.;,., 
Bowers. Kathy '~j >4; 
Bridges. L. 4(7f;; 

Briggs. Eob "/;t;,., . 

Brennan, Jim Foreman - Ins'DE!ctor 
L!~f / ·'!(~&· I ; ~ , . ·.~{J ) ' -' 

~~ ' .2..;~1 
Cieslak, Joe Manifest Checker - (/>3 /'04 

Cummings, Bill o-oera ting El:lgineer 9;1/q I 
. SJ/~A~ CUrry, Chuck 

Cusenza, rave {f;.' 
"(J 4/~3 

J:avis, Pete Foreman - Ins-rector ' '1/<;j; _,; 

Fain, R. 
4'/_ .' 

1'~-3 

Gracey, Dale {j;.fs, 

Hawthorne. Allen %h, 'ikf~3 

Hayes, Mike 
~- l. 
~I 

Jasso. L. '~17A 
~J 

Johnson. Lowell s,;,•/;1 '~/sA 
13 

Knox, Willie Operating Engineer 5),-1'03 
)I %', Oliverrio Tony #.fsl - r.~ 

Rank. L. 
~/il .... ,, ) 

-3l5-
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Attachment 2l 

~ 2 ~ 

l l!lnu ovee Training Ds. te 

Ray' Ann Man:i1'est Checker '1/;j'£3 

Richardson. Virgil Operating Engi!leer "~kJo:; 

Smith Ray sJ~, 
Strong, Murry Operating Engineer 

SWiencki Dave . 
Sule Ron Mani~est Checker IP'7fr3 3f7/gi 

Van Houten Al 

Walker, Murry Operating Engineer '%A <gz. 'o/~ s I 

Weinga.rtz, John' Operating Engi!leer 'lhjqJ 3h/3~ 

Wujek, Dan Man~est Checker 
1!1}. '¥¥· ·''". 

Ferra.ntino, Mike Foreman - Inspector p,/yf 1jg.~; 

c Evans, Stanley ?1Jjg~ 

D:lminski, Robert s;,; . 
,)i 
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H-lc Training Director 4oCFR 264.l6 (a) (2) 

The Ford Motor Company Training Program bas been provided to date by the Facility 

Training Director, Mr. J:avid s. Miller. Mr. Miller received his B.S • .cJ.egree in 

geology ~rom the University o~ Michigan in 1971 and has been involved with hazardous 

waste management since the e~~ective date o~ the RCRA regulations. His experience 

in this ~ield is as ~allows: 

l980 - 1981 Environmental Coordinator ~or three hazardous waste treatment 

~acilities. Developed ~acility operational, recordkeeping, 

and training procedures in compliance with RCRA and Michigan 

PA 64. 

1981. - 1984 Environmental Coordinator ~or the AR!M lanMill. Developed 

operational, recordkeeping, and training procedures in compliance 

with RCRA and Michigan PA 64. 

H-l d Relevance o~ Training to Job Position 46CFR 264.l6 (a) (2) 

The job descriptions and job training program indicate that the training. provided 

is relevant to the job position. 

H-1 e Training ~or Emergency Response 4oCFR 264.16 (a) (3) 

Emergency response training is provided as shown in section Hl-b. 

-317-
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H-2 Implementation of Training Program 4oCFR 264.l6 (b) 

Documentation of the training provided is included in the facility notebook. 

Examples of such doc1li!lentation are as Attachment 22. 
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( DOCUMENT OF HAZARDOUS WASTE TRAINING 

Training Session Il3.te: 

Place: 

Trainee: 

Previous Experience: 

Aspects of Training: 

Training Director: 

ANNUAL REVIEW 

~0-05-83 

Job Site 

Murray D. Walker 
Ford Motor Company Emp~oyee 

Twenty-one years of experience a~landi:ill ·' 
b~dozer operator. Previously hfi;:,dJ ed ~1;, -
wastes at the land:fill prior to Ac,~ 64. 

'.- ._.-,,~~ --.-_ ~--·- __ ._. )~~;:, 
Waste characteristics and thefr·Phi~cafpibp~t;i~s 
were discus sed in detail. General' ihsJ?ection :ttieins 
and_ procedures including waste verification were 
discussed. Pertinent waste handling and disposal 
regulations, particularly the ~anageme~t o:f run-
off and run-on were addressed. , Spill ~~d Accident 
Prevention Plan, Contingency Plan and Emergencyc 
Procedures were discussed along with safety pro-- -
Cedures and procedures for using, inspecting, repair
ing and replacing emergency and sa:fety equipment. -
Fill and grading procedures for the site were studied. 

--

!)3.vid S. Miller - Rouge Steel_ GomPi<BY 

. ·:eo~~:~·:,.~?~ . 

/ll~r/~~ 
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Training Session Date: 
Place: 

T::'ainee: 

Previous Experience: 

Aspects of Training: 

C> 

~ra~ng Director: 

' 'i 

' .! 

c 

DOCUMENT OF HAZARDOUS WASTE TRAINING 

05-05-83 

.Job Site 

Willie B. 'Knox Ford !IJOtor Company 
Three years of experience as landfill bulldoze: I 
Previously handled all wastes at the landfill r 
Act 64 as the alternate operator. Fourteen yee 
perience as heavy equipment operator for Compan Waste characteristics end their pl;.j'sical proper 
discussed in detail~ General i::.spec"':.ion i ~ems c 1 
procedures including was~e veri!ication we~e ~~~ 
Pertinent waste handling and disposal regulatioc 
particularly the .ma.11.agemen~ o.f t"-.:n-o:"'f a...~d :;.--;;,r:-c 1 
addressed. Spill ~~d Accident Prevention ?lan, 
Plan and. Emergency Procedc:res '•ere discussed alo. 
safety procedures and proceclt..:.res fer usi~g, i:r~spt 1 
repairing and .replacing energer.cy and safety eo:;.:.:.:. 
Fill and grading procedures for -L"-e site were s'o;; I .David s. Miller - Rouge Steel COc?~~Y 
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Attachment 22 

Certification of Training 

Facility ID: Wayne Disposal, Inc. MID 048 090 633 

Employee Name: 

Employer: 

Job Title: 

Course: 55 

Program Elements: *1. Hazardous waste rules & regulations; what 
is hazardous waste; chemical & physical 
properties. 

2. Discussion and use pf appropriate safety 
and emergency equipment. 

3. Review and discuss all elements of 
contingency plan & emergency procedures. 

4. Review and discuss facility inspection 
]:"eports. 

5. On going training of professional and 
supervisory personn~l with respect to 
regulations changes and/or the up grading 
of job related skills through professional 
development programs such as conferences, 
seminars or course work. 

~Toxic & physical effects of hazardous 
~ substances including routes of entry into 

the body and dose/response relationship. 

7. Update on contingency plan & emergency 
procedures. 

I participated in a training program on 
covering the following topics reference·d above: 

Elements: --------~L~~~---------------

(Signature) 

Michigan Hazardous Waste Industry Training Program 
Director: Mike Tillotson 
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Ford Allen Park Clay Mine 

M]]) 980 5687ll 

Section I Closure and Post Closure 

Provided in this section is the: 

Closure Plan and Cost Estimate 

Post Closure Plan and Cost Estimate 

Notice in Deed 

Financial Test for Closure and Post Closure 

Liability Requirements 
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I-1 Closure Plans 4o CFR 270.14(b)(l3) 

Site Name: 

Site I .• D. No.: 

Owner's Name: 

Site Address: 

Telephone: 

Contact: 

Ford Allen Park Clay Mine 

Landfill Closure Plan 

July l, 1984 

Ford Allen Park Clay Mine 

Ford Motor Company, c/o Rouge Steel Company, 

Mining Properties, Room 2042, Rouge Office 

Building, 3001 Miller Road, Dearborn,. Michigan 

48l2l 

17250 Oakwood Blvd., Allen Park, Michigan 48101 

(313) 336-5725 

J. s. Amber 

628 West Parklane Towers 

Dearborn, Michigan 

(313) 322-4646 

General Conditions: The overall landfill site is composed of approximately 

183 acres of non-hazardous solid waste landfill, 17 ~cres oi hazardous 

waste landfill, and 33 acres of greenbelt. The 17 acre hazardous waste 

disposal area is divided into two 8 acre cells. Cell I operates under 

interim status, and Cell II will operate under a permit. 

Waste types F016 (later removed from list by EPA), K06l, K087, D005 1 

and D008 were landfilled in Cell I. Waste types K06l, K087 1 F006, D006, 

D007, and D008 are to be landfilled in Cell II. 

The entire site is underlain by an insitu uniform clay deposit. An 

artesian aquifer is located 4o feet below the cell bottoms with a 

hydrostatic head of 80 feet. These conditions will prevent migration 

of leachate out of the liner during the active life of the operation. 
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I-l Closure Plans 4o CFR 270.l4(b)(l3) (Cont'd) 

General Conditions: (Cont'd) Leachate collection systems will' 

function in both Cell I and Cell II. Two sumps will be installed 

in each cell. Partial closure will involve Cell I. 

Gas generation is not predicted for"tl:!i;~~ll because the waste 

types have no decomposition products. There has been no end use 

designated for this site. 

I-la Closure Performance Standard 4o CFR 264.ll2(a)(l) 

I-lb 

Closure will provide a secure cover system which minimizes potential 

leachate generation. Proper compaction and stabilization of waste 

before and during closure will minimize the potential fill settlement 

and associated post-closure maintenance. 

Partial Closure and Final Closure Activities 40 CFR 264.ll2(a)(l) 

Partial closure is anticipated. for Cell I in the year l990, based 

on historical fill rates and will involve the installation of 

a final cover system. The maximum extent of facility operation 

subject to closure during the life of the facility is after partial 

closure of Cell I when the entire area of Cell II has received 

some waste. This maximum area would be approximately 10 acres. 

The final closure involves the continuing installation of the 

final cover system and is scheduled for completion on June 30, 

2005. Refer to Attachment 23 for details concerning the cover 

system which will be utilized for both Cell I and Cell II. The 

design engineering drawings are provided as part of Attachment 

23. 
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I-lb Partial Closure and Final Closure Activities 4o CFR 264.112(a)(l) 

. (Cont'd) 

Schedule o~ Activities ~or Partial Closure (Cell I) 

March 31, 1990 

March 31, 1990 

April 30, 1990 

May 15, 1990 

May 30, 1990 

June 15, 1990 

July 15, 1990 

August 1, 1990 

September 15, 1990 

Total time required 

Final waste acceptance date. 

On-site disposal completed. 

Facility decontaminated. 

Finish grade and proo~ roll liner bedding. 

Complete installation o~ 10 mil FML. 

Complete installation o~ FML protection/ 

drainage layer. 

Complete construction o~ clay cap. 

Complete ~inal grading o~ topsoil. 

Fertilize, Seed, and mulch to establish 

~inal cover crop. 

168 Days . 

~ it is not possible to complete the partial closure within this 

schedule, Ford Allen Park Clay Mine must submit a written request to 

the Regional Administrator ~or a longer partial closure period 

pursuant to 4o CFR 265.ll3(b). 

I-lc Maximum Waste Inventory 4o CFR 264.112(a)(2) 

Not applicable. An inventory o~ waste is not maintained at the site. 
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I-ld Inventory Removal, Disposal or Decontamination of Eq;uipmE I 4o CFR 264.112(a)(3) 
The bul.ldozer utilized in working the fill will be scrape with a shovel as the decontamination procedure. 

I-le l(a) Not applicable. 

I-le l(b) Waste Stabilization 4o CFR 270.17(g) 

I-le(2) 

The waste will be compacted and stabilized as part of the (I operation. The bulldozer will work the materiaL so that tt is capable of supporting the incoming truck traffic. If wa I types (sludges) do not have physical characteristics that a for adequate compaction or bearing strength, then additionaJI material will be added to the fill to provide for proper beal strength. Stabilizing the waste in this ongoing manner will mize potential settlement of the final cover system. 

Cover Design 4o CFR 270.17(g) 
(3) Minimization of LiCJ.Uid Migration (4) 

(5) 

(6) 

Maintenance Needs 
Drainage and Erosion 
Settlement and Subsidence 

(T) Cover Permeability 
( 8) Freeze/Thaw Effects 

Cover design as it applies to the above concerns is addressed J following report (Attachment 23). 
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I-lf' Continuance of Operations 4o CFR 270.14(b)(l3) 

Closure-period will have no effect on the monitoring program or 

the controls for run-on and run-off. Wind dispersion controls 

(daily cover over the waste) will remain in effect. 

I-lg Schedule for Closure 4o CFR 264.ll2(a)(4) 

r:a.tes* 

August 31, 2004 

March 31, 2005 

March 31, 2005 

April 30, 2005 

May 15, ~005 

May 30, 2005 

June l5, 2005 

July 15, 2005 

August 1, 2005 

September 15, 2005 

Total time reg).lired 

Activities 

Notify Regional Administrator of closure. 

Final waste acceptance. 

On-site disposal completed. 

Facility decontaminated. 

Finish grade and proof roll liner bedding. 

Complete installation of 10 mil FML. 

Complete inst~llation of FML protection/ 

drainage layer • 

Complete construction of clay cap. 

Complete final grading of topsoil. 

Fertilize, seed, and mulch to establish 

final cover crop. 

168 days** 

* These dates are estimates. 

** Dependent on the actual date of receiving the last shipnent 

of waste and potential seasonal limitations on activities such 

as soil compaction, synthetic liner application, and planting 

vegetation. 

I-lh Extension for Closure Time 4o CFR 264.113(a) 

If necessary, a petition for a schedule which exceeds 180 days for 

completion of closure activities which justifies that a longer period 

of time is required. 
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r.·-

c 

40 CFR 270.14 (b) ( 13) 
-and 264.310 (a) 

Introduction 

CLC6!JRE PLAN - FINAL COliER 

-{Prepared by Neyer, Tiseo & Binda, Ltd. J 

Attachment 23 

'nle following is an evaluation of the proposed final rover to be used for 

Cell II in the hazardous waste management area at the Ford ~~tor Company's Allen 

Park Clay Mine Landfill site. 'Ihis evaluation is required under provisions of 40 

-cFR 270.14 (b) ( 13) and 270.21 (e). Provisions relating to the cover requirements 

are included in 40 CFR 264.310 (a). The proposed final cover is e--1aluated herein 

with respect to its ability to 1) provide long-term minimization of p:rcolation 

--into the landfilled waste, 2) function with a minimum of maintenance, 3) pro;rote 

drainage while minimizi."lg erosion, and 4) maintain i."ltegrity despit:e settlement of 

the landfilled waste surface. Additionally, 40 CFR 264.310 (a) requires that the 

cover possess a permeability less than or equal to the permeability of the leachate 

--.containment system at the base of the landfill. 

____ 'lllis_ report has been prepared for the exclusive use of the Rouge Steel 

Canpany, the u.s. Enviroi'.mental Protection Agency, and the Michigan Department of 

_ _.Natural Resources for the specific purpose expressed above. It is intended only to 

serve as a portion of the Part a permit application under the requirements of 40 

CFR 270. . 

Description of Design 

'nle proposed cover system, exclusive of vegetative cover, is presented in 

. the design plans. .Basically, the propOsed cover c:msists of five elements. 

Pl:all the ground surface downward, these are: 

1) a minimll!ll of 4 inches of topsoil, 

_:2) a minimum of 3 feet of c:cmpacted clayey soil possessing a unified 

. Soil Classification of cr. or CH, 

3) a minimum of 1 foot of a drainage blanket consisting of sand meeting 

>the requirements of MJ:lC1r Class U granular material, 

-4) a PI7C membrane liner 10 mils in thickness, 

5) a bedding ronsisting of at least 1 :foot of Cl:llllpact:ed silt, clayey 

silt, or silty clay possessing a Unified Soil Classification of ML, 

~CL-ML, or cr.. 

· ~ proposed surface slopes will range generally from 3 to 5 percent. Tbe pg::oposed 

·vegetative rover will include a mixture of rJe, fescue and bluegrass. 

h'lditionally, it is proposed that the drainage blanket placed above the 

'P'JC membrane will be drained at the lower cell boundary with a perforated drain 

~eading into outlet pipes. 'nle outlet pipes will discharge off tl1e landfill 

cover. 

Construction 



Following a:xnpaction and SITOOthing of the final, uppeDTOst waste surface, 

placement of the silt and/or clay bedding layer will proceed prior to placement of 

the PVC membrane. Ccxnpaction of this t:edding will be perfm:med insofar as per

mitted by the underlying waste; however, high densities will rot be required. Care 

will be taken in .the final grading of this t:edding such that oo sharp objects which 

rould possibly penetrate the rover membrane will protrude al:ove the top surface. 

It is intended that the PVC installation will be performed with care according to 

the manufacturers instructions. Following placement of the sand drainage blanket 

on the membrane, the clayey soil cap will be placed. Placed in lifts (maximum 

loose thickness of 12 inches) , the clay cap will be a:xnpacted to achieve 90 percent 

of the maximum dry density as determined in accordance with the Modified Proctor 

test (l\S'lM D-1557). 'lhe IIDisture contentc-_oLj:his fill should be kept within 2 

percent below and 5 percent al:ove the opt:!fuun-as defined by ASTM D-1557. Proposed 
design specifications for the rover system are included with the permit application. 

'lhroughout the placement, it is intended that oo frozen material be used 

as fill nor any material be placed upcn a frozen base. It is also intended that 

final placement of topsoil and establishment of the vegetation be performed expedi

tiously to minimize potential erosion. 

Function of System Components 

'lhe topsoil will provide the medium for vegetative root establishment and 

oourishment. 'lhe vegetative rover which will be supported by the topsoil will be 

selected. to minimize soil erosion. 'lhe compacted clayey soil beneath the topsoil 

will minimize perrolation into the underlying granular drainage blanket. It will 

also provide protection for the d..ceper PVC membran.e and will provide soil IIDisture 
storage for support of the vegetative cover. The granular drainage blanket serves 

two purposes. First, the blanket drain will transmit any water which has percolated 

through the compacted clay soil a::tilfXlilent off the landfill cell. Serond, the 
drainage blanket will act to prevent frost action problems by minimizing the 

IIDisture available for ice lens formation within·the compacted clayey soil layer. 

'lhe PVC membrane will serve to intercept downward. percolating IIDisture so that the 

drainage blanket can transmit the IIDisture off the cell cover. Lastly, the under

lying fine-grained soil layer will serve as a compacted, stable t:edding on which to 

place the PVC membrane. 

The compacted clayey soil layer component and basal t:edding layer will 

consist of soil materials obtained on site. 

Minimization of Percolation 

Perrolation of precipitation into the landfill is minimized by three com
ponents of the system. Vegetative cover growing on the topsoil layer serves to 

minimize percolation by returning soil moisture to the atiiDsphere through evapo

transpiration during the growing season. !he compacted clayey soil romponent will 

maximize runoff and will, therefore, minimize the percolation of soil IIDisture 

into the underlying granular drainage blanket. Finally, the PVC membrane which is 
to underlie the drainage blanket will, for all practical purposes, prevent the 
vertical migration of moisture into the fill below. 

When properly installed and constructed, this system effectively combines 

the advantages of toth the rornpacted clay and the PVC membrane. Disadvantages in 

either individual rornpcnent in the system are rornpensated by advantages in the 
other rornpcnent. 
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_, -"''!f'J.e, should freeze-thaw effects, desiccation cracld.r 

.u":J aue to settlement occur in the compacted clayey layer, the PVC merr, I 

remain unaffected. Similarly, the rompacted clayey cover serves as a. 

blanket for the PVC membrane fvam the effects of shallow cover disturb< I 

degradation due to ultraviolet light. Hence, the proposed cover system should provide for short and 

minimization of percolation. As will be discussed later, this depends t I 

installation and construction techniques, the establishment of the veget I 

cover, and the diligent application of a long-term inspection and mainte 

progr~. 

I 

Maintenance 

'!he proposed rover system will require regular maintenance only 1 

as the vegetative rover is roncerned. Proposed maintenance of the vegetat 

will be perfol:llled to minimize the establishment of native, undesirable spe 1 

as deep-rooted, \<OOOdy plants. Other potential efforts might include occas 

mowing, fertilization, or even reseeding if determined to be necessary as , I 

below. 

• 

I 

Other maintenance efforts will generally be limited to careful, F 

inspectioos (condition surveys) and repair of any problems identified durin I 

inspectioos. Proposed inspections will specifically be directed toward the 

fication of: invasion by undesireable plant species; deterioration of the VE I 

tive cover; areas of surface erosion; soft, wet or unstable areas of the cov 

damage to the dikes; obstructioos, erosion or deterioration of the surface d I 

features; disruption of drainage grades due to settlement; obstructions or d< I 

to the discharge pipes for the drainage layer: burrowing by animals; or surfc 

disturbance due to excavatibn or unwarranted vehicle traffic. 
Detection of problems such as those presented above will require rer, I 

efforts. lhe proposed remedial efforts will be undertaken to bring the cover 

to the original designed condition insofar as possible. 

· Erosion, Frost Action and Drainage Generally uniform slopes are planned for the proposed cover system. 

'lhese slopes will range from approximately 3 percent to 5 percent. '!he use of 

compacted silty clay (CL) -directly beneath the topsoil will prcl!lOte runoff. 

. Establishment and maintenance of a vegetative cover will serve to mini! 

mize erosion due to both runoff and wind. It is proposed that this vegetative 

cover will consist of a hardy grass mixture which will require a minimum of effotl 

to maintain full, thick growth on the entire cover surface. Deep-rooted woody 

plants will not be used and their future establishment will be discouraged throug.l 

a long-term inspection and maintenance program. As previously discussed, placeme1 

of topsoil for the establishment of the vegetative cover is planned. 
I 

lhe universal soil loss equation as presented in Lutton ( 1982) has been 

applied to the proposed cover system. '!he analysis is attached hereto. '!he 

analysis resulted in an estimate of soil erosion due to rainfall runoff of less 

than 1 ton per acre per year, 

fJ!Yl!\\1~ ns:.:ill ~ ~i!M&JD~ 11 
I 

I 



POtential frost action problems, caused by ice formation in the system, 
will be rontrolled by eliminating at least one of the ronditions necessary for ice 

lens formation. Frost heave problems are caused by ice lens formation in certain 
soils. 'lhree ronditions are necessary for this ice lens formation: a frost 
susceptible soil, freezing temperatures and a supply of water (Mitchell, 1976). 
The sand blanket drain and PVC membrane will eliminate any underlying roisture 
Sllp!!lly which is required for ice lensing. Although the cr. materials used in the 
clayey soil layer ronponent may be somewhat frost susceptible, absence of an 
underlying source of roisture will minimize frost heave problems. 

r:ue to the layered oover system, consideration must also be given to 

internal drainage and erosion of the granular drainage blanket into the perforated 
pipe drain. The analysis attached hereto presents an evaluation of the hydraulic 
characteristics of the drainage blanket. Briefly, the evaluation indicates that 
the sand blanket should be capable of rollecting percolating water which passes 
through the silty clay layer, and transmitting this water to the pipe drain. The 
pipe drain has capacity in excess of that required to transmit the expect~ perco
lation flows. This drain will aischarge off the rover through three discharge 
pipes. A single 4-inch diameter discharge should have sufficient capacity for this 
purpose, but additional discharge pipes are included to provide assurance that 
rapid discharge is achieved. 

Lastly, it is proposed that the pipe drain will be wrapped with a gee
textile filter material to prevent intrusion of the sand blanket particles·into the 

pipe drain. This filter material will possess an equivalent cpening size (EOS) no 
greater than the opening size of a 4170 standard sieve, thereby effectively filter
ing the sand in the drainage blanket. 

Cover Integrity During Settlement 

r:ue to the extensive period of cell filling on this project, a large 
portion of the fill settlement will occur long before cell closure. Nevertheless, 
the analysis attached hereto prcvid!'!s an estimate that the rnaximun post-closure 
settlement of this cell oover should be approximately 5 feet. It should t:e ooted 
that general, miscellaneous refuse ronsolidates rore than ·typical industrial 
waste. Since the area surrounding Cells I and II will be filled with miscellaneous 
solid waste, these are-as can be expected to settle a similar arrount or more than 
the final rover on Cell II. The dikes ronstructed around Cells I and II may settle 
sanewhat less, thereby helping to eliminate any possibility of run-on frcm the 
surrounding areas. Nevertheless, the rover will be inspected during the rondition 
surveys discussed above to detect areas where the uniform surface grade is disrupted, 
possibly impeding surface drainage. Such a rondition will t:e rorrected by placing 
additional compacted clay fill (after stripping the topsoil) on the rover to 
restore the original grade insofar as necessary to re-establish proper drainage. 
Subsequent replacement of the topsoil and revegetation in the affected area will t:e 
undertaken. Note that additional drainage pipes, in excess of the minimun required, 
are being placed within the drainage blanket to assist in drainage in the event 
that settlement occurs. 

The proposed oover system will have much more capability to mcintain 
integrity during fill settlement than oovers consisting of only rompacted soil. 

This is because PVC membrane materials can withstand extensive elongation or strain 
(up to 300 percent) in a:xnparison with soil materials. Nevertheless, it is intended 

that local differential settlements will t:e minimized by compaction during waste 
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placement and prevention of major v6ids within the fill. It is anticipated that 
recommendations by the PVC membrane manufacturer will be followed regarding the 
provisions for sufficient excess material (slack) placement of the PVC membrane. 

Cover Permeability 

ttle use of a membrane for one component of the cover system, if construc
ted properly, effectively reduces the potential leakage through the rover to a 
negligible level. As stated previously, 40 CFR 264.310 (a) requires that the cover 
possess a permeability less than or equal to the permeability of the leachate 
containment system at the base of the_ landfill. Since a synthetic membrane is 
proposed for use in the cover, the permeability of the cover can be considered to 
meet the requirements of this provision, as suggested in 40 CFR 264 Preamble ( 47 "FR 
32314). 

Lutton, R.J., Evaluating Cover Systems for Solid and Hazardous Waste, u.s. EPA 
sw-867, 1980, 57 pp. 

Mitchell, J.K., Fundamentals of Soil Behavior, 1976, 422 pp. 



DESIGN SPECIFICATIOOS - CELL II FINAL aJVER 
ALLEN PARK CJAY MINE lANDFILL 

I. <XNSTRIJCriON OF BEDDING IAYER. 

A. 'lbe layer upon which the flexible membrane liner ( FML) is to be placed 
shall consist of a minirnlllll of 12 inches of silt, clayey silt, or silty 
clay with a soil classification of ML, CL-ML, or CL (AS'l'M D-2487), as 
shown on the design plans. 

B. 'lbe upper 4 inches of the layer shall oot oontain particles larger than 1 
inch in diameter. 

C. 'lbe surface of the layer shall be rolled with a s:oooth drl.llll steel or 
J.:11eumatic roller so as to be free of irregularities, loose earth, and 
abrupt changes in grade. 

D. No EML shall be placed in ponded precipitation or in any area which has 
become softened bY precipitation. 

E. 'lbe FML installer shall provide written certification as to the accept
ability of the surface preparation of the layer prior to each day's 
installation of FML. 

F. 'lbe bedding layer shall oot be placed upon frozen material oor shall 
frozen material be placed in the bedding layer. 

II. FLEXIBLE MEMBRANE LINER. 

A. A 10-mil PVC flexible membrane liner shall be installed on the bedding 
layer described a!:Jove as shown ·in the design plans. 

B. An experienced, reputable installer shall be retained to install the EML. 
'Ibis organization shall provide detailed information verifying its FML 
installation experience. 

C. 'lbe FML shall be installed according to the manufacturer's specifications. 
Detailed records ooncerning the materials used, storage and handling 
methods, seaming, installation, am quality oontrol inspections/tests 
shall be maintained by the manufacturer and installer. Such records shall 
be suhnitted to the permit applicant upon request. 

D. 'llle peD11it applicant shall provide full-time, on-site inspection by 
qualified personnel during FML installation to assure oompliance with the 
manufacturer's specifications. 

III. <XNSTRIJCTION OF mE EML PROI'EcriON/DRAINAGE BlANKET lAYER. 

A. 'lbe granular material oomprising this layer shall be classified as Class 
II Granular Material according to Mrol' ( 1984) , based on grain size t·~ting 
of at least ooe sample per every 5000 cubic yards, measured in place. 
'Ibis layer shall be at least 12 inches in thickness as shown on the design 
plans. 



c 

i 

I 

I 



H. 'lhe soil shall be aJinpacted with sheepsfoot-type aJinpactors to achieve 
density values equal to or greater than 90 percent of the maximum dry 

density. 'lhe I!Disture content during aJinpaction shall be between 2 
percent below and 5 percent above cptimum I!Disture content. 

I. Values for density in field aJinpacted soils shall be determined by AS'IM 
D-2922 at least cnce per every 1000 Cubic yards of aJinpacted soil to 
verify compliance with the specifications above. 

J. Values for moisture content in field compacted soils shall be determined 
by AS'IM D-3017 at least once per every 1000 cubic yards of compacted soil 
to verify compliance with the specifications above. 

K. 'lhe thickness of the compacted clay layer shall be determined by direct 
measurements or by before/after surface elevation surveys. The thickness 
determinations shall be made at least every one-half acre. 

V. 'IOPSOIL. 

A. A layer of topsoil at least 4 inches thick after grading shall be placed 
over the clay layer described above as shown in the design plans. 

B. 'lhe topsoil shall consist of natural, organic surface soil, exclusive of 
any peat or marl-like soils. 

C. 'lhe surface of the topsoil layer shall be loosely packed to provide an 
acceptable seed bed. , 

D. Direct measurements of topsoil thickness shall be obtained at the rate of 
at least· once per every half-acre to verify compliance with the design 
plans. 

VI. VEGETATIVE COVER SPECIFICATIONS. 

A. · 'lhe topsoil described in VII E must be fertilized with 12-12-12 N-P-K at 
the rate of 650 J;Ounds .per acre. 

B. 'lhe following seed ffiix must be sown into the topsoil after the third week 
in August and before the fourth week in September: 

Seed 

a. oomron cereal rye 
b. o:mn:>n creeping red fescue 
c. oomron Kentucky bluegrass 
d. Kentucky 31 tall fescue 

Percent by weight 

20 to 30 . 
20 to 30 

5 to 10 
100 - ( a+b+c) 

c. 'lhe seed mix must have a germination rate of at least 80 percent. 

D. 'lhe seed mix must be applied at the rate of 200-225 J;Ounds per acre. 

E. The seed bed must be rolled during or immediately after seed application. 
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I-2 Post-Closure Plan 40 CFR 270.14(b)(l3) 

Ford Allen Park Clay Mine 

Landfill Post-Closure Plan 

July 10' 1984 

Site Name: Ford Motor Corn:pa.ny Allen Park Clay Mine 

Site I.D. #: 
• 

Owner's Name: Ford Motor Company 

Site Address: 17250 Oakwood Blvd., Allen Park, !A.ichigan 48101 

Telephone: (313) 336-5725 

Contact: J. S. Amber 

628 W. Parklane Towers 

Dearborn, Michigan 

(-' 

-
( 313) 322-4646 

I-2a Facility Inspection Plan 4o CFR 270.17(g) 

Inspection logs are to be kept that indicate, frequency and inspection 

procedures, which are explained below. 

1. Security Control: Fencing, gates, locks, and warning signs are to be 

inspected for vandalism and disrepair on a weekly basis. 

2. Leachate Collection System: The pump, switch mechanism, discharge 

line, and power supply are to be inspected on a weekly basis until 

leachate is no longer detected. At such time inspections are to be 

made monthly until leachate is no longer generated. The inspection 

shall include: 
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I-2a Facility Inspection Plan 4o CFR 270.l7(g) (Cont'd) 

2. Leachate Collection System: (Cont'd) 

a) record leachate levels in the sumps. 

b) vandalism to any part o:f system. 

c) power supplied appropriately. 

d) notation o:f observations concerning system. 

3. I:amage to Cover and Drainage: Inspections will be directed toward 

the identification o:f: 

invasion o:f undesirable plant species (deep rooted plants such 

as woody plants) • 

deterioration o:f vegetative cover. 

disruption o:f drainage grades due to settlement. 

soft, wet, or unstable areas o:f the cover. 

areas o:f surface erosion. 

obstructions, erosion, or deterioration o:f surface drainage 

:features. 

obstructions, or damage to the discharge pipes in the cover 

drainage layer. 

burrowing by animals. 

surface disturbance due to excavatio or unwarranted vehicle 

traffic. 

SUch inspections should be performed quarterly, because erosion 

damage and problems with cover require several months to develop. 



4. Well Con<lition: Inspection o:f the monitor wells should include 

noted evidence o:f vandalism or disrepair such as broken caps, 

corrosion o:f casing, displacement o:f annular seal, etc. on a 

quarterly basis consistent with present active operating 

procedure. 

I-2b Monitoring Plan 

Groundwater monitoring - The :facility is exempt :from groundwater 

monitoring under 40 CFR 264.90(b)(4). 

Leachate Monitoring - Leachate will be pumped from the manhole 

sumps to an equalization tank which meets the de:finition o:f 

"wastewater treatment unit" as speci:fied in 40 CFR 260.10. 

Discharge will be to the Detroit Water and Sewerage Department 

public sewer. 

Leak Detection Between Liners - The facility does not have a leak 

detection system. 

I-2c Maintenance Plan 40 CFR 270.l7(g) 

The :facility inspections will identi:fy the maintenance problem which 

will then activate the appropriate corrective maintenance procedure 

as :follows: 

l. Security Control: Repair fence and gates i:f required, and replace 

locks and warning signs i:f necessary. 

2. Leachate Collection System: Replace or repair the :following 

equipment i:f required. 

pump 

switch mechanism 

discharge line 

power supply 
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3. Cover System and Drainage: The proposed remedial ef'f'orts will be 

undertaken to bring the cover and drainage systems back to original 

design insofar as possible. 

Undesirable plants - cut or poison. 

Deterioration of' vegetative cover - fertilize, reseed, and mulch. 

Disruption of' drainage grades due to settlement • strip the top-

soil, place additional compacted~lay f'ill on. the cover_to re-

store the original grade insofar as possible to re-establish proper 

·drainage, and replace the topsoil and vegetation in the af'f'ected 

area. 

Sof't, wet or unstable areas of' the cover - remove the sof't, wet, 

or unstable material, and restore the area to original design in~ 

sof'ar as possible. 

Areas of' surface erosion - restore the af'f'ected area to original 

design using additional soil and seed. 

Obstruction, erosion, or deterioration of' surface drainage features 

including perimeter drain - clean out the ditches with a backhoe, 

and regrade or restore eroded features. 

Obstruction or damage to the discharge pipes in the cover drain-

age pipes in the cover drainage layer - clean out pipes utilizing 

a snake or reamer if' drainage is obstructed. Replace or repair 

the pipe if' it is damaged. 

Burrowing by animals - fill burrows, and apply chemical treatment 

to soil which discourages animal burrowing if' necessary. 
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~. Cover System and Drainage: (Cont'd) 

Surface disturbance - regrade or restore the cover to original 

design utilizing additional soil if necessary. 

4. Well condition - repair or replace broken caps, casings, annual 

seal and lock if necessary. 
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I-3 Notice in Deed to Property 4o CFR 270.14(b)(14) 

Provided as Attachment 24 is a copy of the facility hazardous waste 

notice in the property deed entitled "Restrictive Covenant". 

This document was executed and submitted to the Michigan Department 

of Natural Resources on August 14, 1981, in response to licensing 

requirements under Act 64, P.A. of 1979, 299.539 Section 39 and 

R299.6503, Rule 503(1)(i). 

Accordingly, as required under Section 39, the Restrictive Covenant 

was executed by the MDNR Director and filed with the Wayne County 

Register of . Deeds • 
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Attachment 24 

RESTRICTIVE COVENANT 

THIS RESTRICTIVE COVENANT made as of the ~day of 

{I .;:'.-d.:..•--·· 

whose/ address 

1981, by and between, Ford Motor Company (Ford) 

is The American Road, Dearborn, Michigan 48121, and 

Howard A. Tanner, (Director) Director of the Michigan Department of 

Natural Resourc.-:-c::. for and on behalf of the State of Mich 1.gan, whose 

address l.S DNR Execut Lve --,;on, 7th Floor Mason Bldg., LansLngt 

WITNESSETH THAT: 

WHE·REAS, Ford has applted or will apply for licensure 

under provisLons of 1979 PA 64, MCLA 299.501 !_.! ~~ for the purpose 

of conducting, managing, maintatning or operattng a disposal area 

upon land sJ.tuated in the C1ty of Allen Park, County of Wayne, more 

paittcularly described on the Exhibit A attached hereto; and 

WHEREAS, 1979 PA 64~ supra, Sectton 39 requtres that 

before operation of a landfill, an instrument whic~ i.mposes a 

restricttve covenant upon the land involved shall be executed by all 

the owners of the tract of l~nd upon which the landfill is located 

and the Director. 

NGW THEREFORE, Ford does for itself, its heirs, 

successors, lessees, or assigns declare, covenant and agree that the 

land here1nbefore described has been or w1ll hereafter be used as a 

landflll for disposal of hazardous waste, and that neither Ford nor 

tts s~rvants, agents, employees, nor any of 1ts heus, successors, 

.lessees or assignees shall engage Ln f 111 ing, grading, excavating, 

buLldtng, dr1lling or mining on the property following complet1on of 

the landfill without authorization of the Director. 

SLgned tn presence .... of: 
/ _·/ / -r-

.· /" · · ._.........-_...-; ·LL / -· 
- ' .. : ....... '·-- ~-- I' _..... ....... ......... t' 

* >:-., '">'""'""'!' ~i;/'"'/J(J/ , lj(_,_t'.r.-'<- [ t.<J(.>-"L~ --. 
lil '•,~)~·,, V .:.i ( J.--\ oljt)-

S1gned 1n presence of: 
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Signed 

FORD MOTOR COMPANY - OWNER 

STATE OF MICHIGAN 

By ==:-:r--.--:n==:-----Howard A. Tanner 

Its Director of the Department 
of Natural Resources for 
the State of Michigan 



STATE Of MICHIGAN) 
) ss 

COUNTY Of WAYNE ) 

-2-

.,.., 
I a - day 

A'S"'S"i'staFit 
behalf of 

The f9J\egoing instrume!1t was ac~l"!owledged 9efore me this 

of C<.'u~d ~t , 1981 by .;;.,d,J -e~.t k( (~ , an 

secretary 7 f Ford Motor Company, a DelaWare corp at ton, on 

the c.orporation. 

STATE Of MICHIGAN) 
) ss 

COUNTY OF INGHAM ) 

0 l_c,"[,, .ff()o~''"'-'' _, 1' 
*Notary Public I 

-~~t-nd, c::t (:; ~Te. /!:.tl,J'• 'C' !'t0 

L.Jfl.{tE County, Michi.gan 
My Co IDission Expires 3· ~ ;:( :3 

The foregoing instrument was acknowledged before me on 

this day of , 1981, by Howard A. Tanner, 

oirect~of the Depa='r=tm=e-n""t-o"""f--,N'"a-t'""u.,..ral Resources, on behalf of the 

State of Michtgan. 

When recorded, return to: 

state of Michtgan 
Department of Natural Resources 

· Soltd Waste Management Division 
Lansing, Michtgan 48910 

*Notary Public 

rngham County, Michigan 
My Commission Expires 

*Type or pr.int name under s lgnature 

Drafted By: 

Mtchael J. O'Retlly 
The AmerLcan Road 
Dearborn, Michtgan 48121 
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LEGAL DESCRIPTION OF HAZARDOUS WASTE CELLS AT FORD MOTOR COMPANY ALLEN PARK CLAY MINE 

EXHIB I 

r. parcel of land in Private Clain 66 also being part of 
Lots 1, 2, 3 and 4 of Walker and Wilcox .Plat of P.C. 66, 
City of Allen Park, Wayne C;:;unty, Michigan, more 
particularly described as: 

Beginning at a point distantS 58° 37' 20" E, 1697.41 f~et, 
and S 48" 23' 02" W, 491.60 feet, and S 23" 45' 37" W, 
583.36 feet, and S 70" 48' 45" E, 527.01 feet from the SE 
corner of Southfield Expressway (350 feet wide) and Oakwood 
Boulevard ( 100 feet wide) and continuing thence S 61" 21' 45"1 
218.07 feet; thence S 85° 38' 46" E, 143.76 feet; thence 
S 62" 00' 53" E,. 47.79 feet; thence S 36° 52' 13" E, 101.55 f·l 
thence S 38" 04' 32" E, 103.44 feet; thence S ·19" 17' 50" '1<, 
281.45 feet; thence S 31" 34' 40'' w, N 58" 26' 05" W, $44.32 feet; thence 

294.98 feet; thence 
S 31" 32' 52'' W, 106.55 f 

thence N 58" 26' 05" W, 525.00 feet; thence N 31" 32' 52" E, 
643.15 feet; thence S 61" 21' 45" E, 525.68 feet to the point 
of beginning. Containing 16.500 acres of land, more or less. 
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I-4 Closure Cost Estimate 4o CFR 270.l4(b)(l5) 

Closure cost estimate is calculated to cover the cost of closure 

when the cost would be greatest and the exposed ar~a is at a 

maximum (10 acres) (4o CFR 264.142(a). This cost is updated 

annually using an inflation factor. 

(July 10, 1984) 

l. Application of bedding layer for PVC cover 

10 acres @ l ft. of subbase or 

3 do' 3 . 16,133 Yd. @ 1'-'-•50 yd. 

inspection cost 

2. 10 mil PVC cover material and installation 
2 . 2 

435,600 ft. @ $.15/ft. 

inspection cost 

3. Drainage pipe 

materials: 1,800 ft.@ $.85/ft. 

labor: 1,800 ft. @ $1..15/ft. 

inspection cost: 

4. Drainage .blanket 

10 acres @ 1 ft. or 

16,133 yd.3 @ $1.50 yd.3 

inspection cost 

5. Compacted Clay 

10 acres @ 3 ft. 

48,399 yd.3 @ $1..50 yd.3 

inspection cost 

-355-

$ 24,200 

$ 3,000 

$ 65,340 

$ 3,000 

$ 1,530 

$ 2,070 

$ 500 

$ 24,200 

$ 3,000 

$ 72,600 

$ 9,000 



I-4 

0 

c 

Closure Cost Estimate 4o CFR 270.14(b)(l5) (Cont'd) I 6. Topsoil 

10 acres @ 4 inches or 
5;378 yd. 3 @ $1.50 yd. 3 
inspection cost 

7. Fertilize, seed, mulch 
10 acres @ $l,ooo acre 

• 

Tota.l 

$ 8,0( 

$ 1,oc I 

$ 10,00( I 
$227,507 I 

I 

I 



I-5e, 7e, Financial Test for Closure and Post-Closure 4o CFR 264.134(f) 

8a(2), 

8b(2) 

Provided as Attachment 25 is a copy of the financial assurance 

mechanism for closure, post-closure, and liability coverage. 
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··----·-- ----- -----·--------

Regional Administrator 
U.S. EPA, Region V 
230 South Dearborn Street 
Chitago, IL 60604 

Attachment 25 

"~"he American Road 
P.O. SeJt 1899 
Oearbom, Michigan 4S 121 

March 30, 1984 

Subject: Hazardous Waste Management Financial Requirements 

I i!ll1 the chief financial officer of 

Ford Motor Company 
The American Road 
Dearborn, Michigan 48121 

This letter is in support of the use of the financial test to 
demonstrate financial assurance for liability coverage and closure and/or 
post-closure care, as specified in Subpart H of 40 CFR Parts 264 and 265. 
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1. The owner or operator identified above owns or operates, the 
following facilities for which financial assurance for closure or 
post-closure care is demonstrated through the financial test spe
cified in Subpart H of 40 CFR Parts 264 and 265. The current clo
sure and/or post-closure cost estimates covered by the test are 
shown for each facility: 

See Attac~ment 1 

2. The owner or operator identified above guarantees, through the 
cotpo.rate guarantee specified in Subpart H of 40 CFR Parts 264 and 
265, the closure and post-closure care of the following facilities 
owned or operated by its subsidiaries. The current cost estimates 
for the closure or post-closure care so guaranteed are shown for 
each facility: 

See Attachment 2 

3. In States where EPA is not administering the financial require
ments of Subpart H of 40 CFR Parts 264 or 265, this owner or 
operator is demonstrating financial assurance for the closure or 
post-closure care of the following fac.ilities through the use of a 
test equivalent or substantially equivalent to the financial test 
specified in Subpart H of 40 CFR Parts 264 and 265. The current 
closure and/or post-closure cost estimates covered by such a test 
are shown for each facility: · 

See Attachment 3 

4. The owner or operator identified above owns or operates the 
following hazardous waste management facilities for which fin an- • 
cial assurance for closure or, if a disposal facility, post-
closure care, is not demonstrated either to EPA or a State through 
the financial test or any other financial assurance mechanism spe-
cified in Subpart H of 40 CFR Parts 264 and 265 or equivalent or 
substantially equivalent State mechan'isms. The current closure 
and/or post-closure cost estimates not covered by such financial 
assurance are shown for.each facility: 

None 

-359-



This ()l;ner or oparatar is required to file a Form lOK with the 
Securitie; and Exchan1e Commission (SEC) for the latest fiscal year. 

The fiscal year ,,f this owner or operator ends on December 31. The 
figures for the following items marked with an asterisk are derived from 
this owner's or operator's independently audited, year-end financial state
ments for the latest completed fiscal year, ended December 31, 1983. 

Part B: Closure or Post-Closure Care and Liability Coverage 

(Alternative IIl 

l. Sum of currer,t closure and post-closure cost 
estimates 

2. Amount of annual aggregate 1 i abi1 ity coverage 
to be demonstrated 

3. Sum of lines 1 and 2 

4. Current bond rating of most recent issuance 
and name of rating service 

5. Date of issuance of bond 

6. Date of maturity of bond 

*7. Tangible net worth 

*8. Total assets in the U.S. 

9. Is line 7 at least $10 million? 

10. Is line 7 at least 6 times line 3? 

*11. Are at least 90S of firm's assets located in the 
U.S.? If not, complete line 12. 

12. Is 1 ine 8 at least 5 times 1 ine 3? 

SlO, 070,355 

$ 8, 000.000 

$18,070. 355 

Not rated-private 
placement (Ford's 
Senior long term 
debt is rated BBB+ 
by Standard & Poor's 
and A3 by Moody's) 

Dec. 15, 1983 

Dec. 15, 2003 

S 7,259 Million 

$ 13,229 Million 

YES NO 

)( 

)( 

X 

I hereby certify that the wording 
wording specified in 40 CFR 264.15l(g) 
on the date shown immediately below. 

of this letter is identical to the 
as such regulations were constituted 

W. M. Caldwell 
Executive Vice President and 
Chief Financial Officer 
March 30, 1984 
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ATTACHMENT 3 

EPA EPA Closure Post Closure 

Facilit~ and Address Res ion State/ID No. Costs Costs Total 

Louisville Assembly Plt IV KY 0071315899 $ 289,139 s 289,139 

Fern Valley Road 
Louisville, KY 40201 

Aeronutronic Division IX CA 0041330077 21,000 21,000 

(Ford Aerospace) 
Ford Road 
Newport Beach, CA 92663 

Western Development Labs IX CA 0000030528 34,920 34,920 

(Ford Aerospace) 
3939 Fabian Way 
Palo Alto, CA 94303 

Parker Chemical Co. IX CA 0060754231 16,355 16, 355 

5640 Knott Avenue 
Buena Park, CA 90620 

Parker Chemical Co. II NJ 0056709421 11' 366 11,366 

557 Route 23 
Wayne (Mountain View), 

New Jersey 07470 

Parker Chemical Co. VII MO DOS 77 48063 12,501 12,501 

10800 Baur Boulevard 
St. Louis, MD 63132 

TOTAL s 385.281 $ 385,281 

l/JLT12.EPV3/k 



I-6 Post-Closure Cost Estimate 40 CFR 270.l4(b)(6) 

Costs provide for l6.5 acres of landfill. 

(July lO, l984) 

l. Fertilization 

A~plication of 800#/ac. of l2-l2-l2 

over l6.5 acres @ 2 events 

$109/acre 

2. Reseeding and Mulching 

Assuming lO% replacement 

over l6.5 acres 

for first 3 years 

$1,000/ac. @ 4.95 acres 

3. Erosion damage 

Acreage involved: l6.5 acres 

(~ annual soil loss l yd3 /ac. 

transport soil, compact, seed@ $45/yd.3 

total cost: 30 years@ l6.5 ac. x $45 

4. Cover settlement 

Repair settlements to design 

specifications {estimated contingency) 

5. Fencing 

Replace 3,500 feet of chain link fence 

@ $6.30/ft. 

6. Groundwater monitoring 

Annual static water elevations 

on artesian a~uifer 

8 hours @ $30/hour x 30 years 

-364-

$ 3,597 

$ 4,950 

$ 22,275 

$ 20,000 

$ 22,050 

$ 7,200 



I-6 Post-Closure Cost Estimate 40 CFR 270.l4(b)(6) 

7. Leachate collection system maintenance 

Pump.replacements (2) 

Power supply repairs 

Collection pipe clean outs 

Contingencies 

8. Facility inspections 

$ 5,000 

$ 5,000 

$ 5,000 

$lO,OOO 

(2 hours/week) (52 weeks/yr.) (30 years) 

= 3,l20 hours @ $20 hour 

9. Administrative services 

Annual cost -

Senior Engineer • 8 hours @ $50 hour 

Technical Services 20 hours @ $20 hour 

Clerical Services l6 hours @ $20 hour 

Annual Total Expense 

30 years @ $l,l20/year 

Total 

Annual Cost .$6, 702 

(Cont'd) 

$ 25,000 

$ 62,400 

$ 400 

$ 400 

$ 320 

$ l,l20 

$ 33,600 

$20l,072 
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Ford Allen Park Clay Mine 

MID 9805687ll 

. Section J Other Federal Laws 

In:formation will be provided in accordance with the requirements of 4o CFR 

122.25(a)(2o) at the request of the EPA Region V office. At this time, 

however, we believe the Ford Allen Park Clay Mine Landfill is in compliance 

with the following Federal laws; Wild and Scenic Rivers Act, National Historic 

Preservation Act of l966, Endangered Species Act, Coastal Zone Management Act, 

and the Fish and Wildlife Coordination Act. 
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c Ford Allen Park Clay Mine 

MID 980568711 

Section K Certification 

'Part B Certification 4o CFR 270.1l 

I certify under penalty of law that I have personaJJ.;r examined and am 

familiar with the information submitted in this document and all attach-

ments and that, based on my inquiry of those individuals immediately re-

sponsible for obtaining the information, I believe that the information 

is true, accurate, and complete. I am aware that there are significant 

penalties for submitting false information, including the possibility 

of fine and imprisonment. 

President 
Rouge Steel Company 
(per delegation of authority letter attached) 
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